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¸ÀAzÉÃ±À

DwäÃAiÀÄgÉÃ,
ªÀÄPÀÌ¼À ²PÀëtªÉÃ ¨sÁgÀvÀzÀ ¨sÀ«µÀå. EzÀPÁÌV PÉÃAzÀæ ¸ÀPÁðgÀªÀÅ ºÉÆ¸À ²PÀët ¤Ãw 2020£ÀÄß
eÁjUÉÆ½¹zÉ. gÁ¶ÖçÃAiÀÄ ²PÀët ¤Ãw 2020 gÀ ²¥sÁgÀ¸ÀÄìUÀ¼À£ÀÄß C£ÀÄμÁ×£ÀUÉÆ½¸ÀÄªÀ ¤nÖ£À°è PÀ£ÁðlPÀ gÁdå
ªÀÄÄAZÀÆtÂAiÀÄ°èzÀÄÝ, ªÀåªÀ¸ÉÜAiÀÄ°è ¸ÁPÀμÀÄÖ ¸ÀÄzsÁgÀuÉUÀ¼À£ÀÄß vÀgÀ¯ÁUÀÄwÛzÉ. ¥ÀoÀåPÀæªÀÄ «£Áå¸À, PÀ°¸ÀÄ«PÉAiÀÄ°è
£Á«Ã£ÀåvÉ, vÀgÀUÀw ¥ÀæQæAiÉÄAiÀÄ ªÀÄgÀÄ«£Áå¸À ºÁUÀÆ ±Á¯ÉUÀ¼À°è PÀ°PÁ ¸ÀªÀÄÈzÀÞ ªÁvÁªÀgÀt ¤ªÀiÁðt ªÀiÁqÀ®Ä
ºÀ®ªÀÅ PÁAiÀÄðvÀAvÀæUÀ¼À£ÀÄß gÀÆ¦¸À¯ÁUÀÄwÛzÉ. F ¤nÖ£À°è FUÁUÀ¯ÉÃ ¤¥ÀÅuï ¨sÁgÀvï «ÄμÀ£ï CrAiÀÄ°è
§Ä£Á¢ ¸ÁPÀëgÀvÉ ªÀÄvÀÄÛ ¸ÀASÁå eÁÕ£À PË±À®UÀ¼À£ÀÄß SÁwæ¥Àr¸ÀÄªÀ°è £ÀªÀÄä gÁdå PÁAiÀÄð¥ÀæªÀÈvÀÛUÉÆArzÉ.
¥Àæ¸ÀÄÛvÀ PÉÆÃ«qï-19 ¸ÁAPÁæ«ÄPÀ gÉÆÃUÀ¢AzÁV ªÀÄPÀÌ¼ÀÄ O¥ÀZÁjPÀ ²PÀët ¥ÀqÉAiÀÄÄªÀ°è CqÉvÀqÉUÀ¼ÁV,
JgÀqÀÄ ªÀμÀðUÀ¼À°è PÀ°PÁ£ÀÀμÀÖªÁVgÀÄvÀÛzÉ. O¥ÀZÁjPÀ ºÁUÀÆ C£Ë¥ÀZÁjPÀ PÁAiÀÄðvÀAvÀæUÀ¼À ªÀÄÆ®PÀ
«zÁåyðUÀ¼À PÀ°PÉAiÀÄ ¤gÀAvÀgÀvÉUÉ ¥ÀæAiÀÄwß¹zÁÝUÀÆå ¸ÀºÀ ¤jÃQëvÀ ªÀÄlÖzÀ PÀ°PÉ DUÀ¢gÀÄªÀÅzÀ£ÀÄß ºÀ®ªÀÅ
CzsÀåAiÀÄ£ÀUÀ¼ÀÄ w½¹ªÉ. F PÀ°PÁ CAvÀgÀªÀ£ÀÄß ¸Àj¥Àr¸ÀÄªÀ ¤nÖ£À°è £ÁªÉ®ègÀÆ PÁAiÀÄð¥ÀæªÀÈvÀÛgÁUÀ¨ÉÃQzÉ.
¸ÀzÀj PÀ°PÁ CAvÀgÀªÀ£ÀÄß ¸Àj¥Àr¸ÀÄªÀ ¤nÖ£À°è ªÉÊeÁÕ¤PÀ vÀ¼ÀºÀ¢AiÀÄ ªÉÄÃ¯É PÀ£ÁðlPÀ ¸ÀPÁðgÀ ‘PÀ°PÁ
ZÉÃvÀjPÉ’ JA§ «£ÀÆvÀ£À G¥ÀPÀæªÀÄªÀ£ÀÄß 2022-23£ÉÃ ±ÉÊPÀëtÂPÀ ªÀμÀðzÀ°è C£ÀÄµÁ×£ÀUÉÆ½¸ÀÄwÛzÉ.
J¯Áè «zÁåyðUÀ¼ÀÄ »A¢£À JgÀqÀÄ vÀgÀUÀwUÀ¼À°è PÀ°AiÀÄ¯ÉÃ¨ÉÃPÁVzÀÝ ¥ÀæªÀÄÄR ¸ÁªÀÄxÀåð,
¥ÀjPÀ®à£ÉUÀ¼À£ÀÄß UÀÄgÀÄw¹zÉ. EzÀPÉÌ ¸ÀAªÁ¢AiÀiÁV ¥Àæ¸ÀPÀÛ vÀgÀUÀwAiÀÄ°è PÀ°AiÀÄ¯ÉÃ¨ÉÃPÁzÀ ¥ÀæªÀÄÄR ¸ÁªÀÄxÀåð,
¥ÀjPÀ®à£ÉUÀ¼À£ÀÄß eÉÆÃr¹ PÀ°PÁ ºÁ¼ÉUÀ¼À£ÀÄß ªÀÄvÀÄÛ ²PÀëPÀgÀ PÉÊ¦rAiÀÄ£ÀÄß ¹zÀÞ¥Àr¸À¯ÁVzÉ. PÀ°PÁ ºÁ¼ÉUÀ¼ÀÄ
ZÀlÄªÀnPÉUÀ½AzÀ PÀÆrzÀÄÝ, ªÀÄUÀÄ«£À ªÀÄÄUÀÝ ªÀÄ£À¹ìUÉ ¸ÀAvÉÆÃµÀªÀ£ÀÄßAlÄªÀiÁqÀÄªÀAvÉ gÀÆ¦¸À¯ÁVgÀÄvÀÛzÉ.
EªÀÅUÀ¼À£ÀÄß ¥ÀÇtðUÉÆ½¸ÀÄªÀÅzÀjAzÀ PÀ°PÁ £ÀμÀÖªÀ£ÀÄß ¸ÀjzÀÆV¸À§ºÀÄzÀÄ JA§ D±ÀAiÀÄ £À£ÀßzÁVgÀÄvÀÛzÉ.
¥ÀoÀå¥ÀÅ¸ÀÛPÀ, ²PÀëPÀgÀ PÉÊ¦rUÀ¼ÀÄ ªÀÄvÀÄÛ PÀ°PÁ ºÁ¼ÉUÀ¼ÀÄ ¥ÀgÀ¸ÀàgÀ ¥ÀÆgÀPÀªÁVªÉ. ²PÀëPÀgÀÄ, PÉÊ¦rAiÀÄ°è ¤ÃrzÀ
ªÀiÁUÀð¸ÀÆaAiÀÄ£ÀéAiÀÄ F «£ÀÆvÀ£À PÁAiÀÄðªÀ£ÀÄß CzÀgÀ CAvÀ¸ÀìvÀé¢AzÀ C£ÀÄµÁ×£ÀUÉÆ½¹, ªÀÄPÀÌ¼À PÀ°PÉAiÀÄ
¸ÀÄzsÁgÀuÉUÉ PÁgÀtªÁUÀÄwÛÃj JAzÀÄ ºÁgÉÊ¸ÀÄvÉÛÃ£É. DzÀÝjAzÀ E¯ÁSÉAiÀÄ ¸ÀªÀðgÀÆ, ¥ÉÆÃµÀPÀªÀUÀð ªÀÄvÀÄÛ
¨sÁVÃzÁgÀgÉ®ègÀÆ EzÀgÀ°è ¥ÀjuÁªÀÄPÁjAiÀiÁV PÉÊ eÉÆÃr¹ F PÁAiÀÄðPÀæªÀÄªÀ£ÀÄß AiÀÄ±À¹éUÉÆ½¸ÀÄwÛÃgÉAzÀÄ
D²¸ÀÄvÉÛÃ£É.
J®èjUÀÆ ±ÀÄ¨sÀªÁUÀ°.............

²æÃ ©.¹. £ÁUÉÃ±À

¥ÁæxÀ«ÄPÀ ºÁUÀÆ ¥ËæqsÀ ²PÀët
ºÁUÀÆ ¸ÀPÁ® ¸ÀaªÀgÀÄ

ii

ªÀÄÄ£ÀÄßr
gÁ¶ÖçÃAiÀÄ ²PÀët ¤Ãw-2020gÀ D±ÀAiÀÄzÀAvÉ ªÀÄPÀÌ¼À PÀ°PÉ ªÀÄvÀÄÛ C©üªÀÈ¢Þ
£ÀªÉÄä®ègÀ dªÁ¨ÁÝj. DzÀgÉ PÉÆÃ«qï-19 ¸ÁAPÁæ«ÄPÀ «¥ÀwÛ¤AzÀ ªÀÄPÀÌ¼À
PÀ°PÉAiÀÄ°è ªÀåvÀåAiÀÄªÁV PÀ°PÁ ¤gÀAvÀgÀvÉAiÀÄ£ÀÄß PÁ¥ÁrPÉÆ¼Àî®Ä PÀ¼ÉzÉgÀqÀÄ
ªÀµÀðUÀ½AzÀ ¸ÁzsÀåªÁVgÀÄªÀÅ¢®è. ¸ÁPÀµÀÄÖ PÀ°PÁ CAvÀgÀªÁVgÀÄvÀÛzÉ. F CAvÀgÀªÀ£ÀÄß
¤ÃV¸À®Ä 2022-23£ÉÃ ¸Á°£À°è PÀ°PÁ ZÉÃvÀjPÉ JA§ «£ÀÆvÀ£À G¥ÀPÀæªÀÄªÀ£ÀÄß
C£ÀÄµÁ×£ÀUÉÆ½¸À¯ÁUÀÄwÛzÉ.
F G¥ÀPÀæªÀÄzÀ ªÀÄÆ®PÀ J¯Áè «zÁåyðUÀ½UÉ §Ä£Á¢ ¸ÁPÀëgÀvÉ, ¸ÀASÁå
eÁÕ£ÀPÉÌ MvÀÄÛ ¤ÃqÀ¯ÁUÀÄªÀÅzÀÄ ºÁUÀÆ ªÀÄUÀÄ vÀ£Àß »A¢£À vÀgÀUÀwUÀ¼À°è CvÀåUÀvÀåªÁV
UÀ½¸À¯ÉÃ¨ÉÃQzÀÝ PÀ°PÁ ¥sÀ®UÀ¼ÀÄ ºÁUÀÆ ¥Àæ¸ÀPÀÛ vÀgÀUÀwAiÀÄ°è PÀ°AiÀÄ¯ÉÃ¨ÉÃPÁzÀ ‘Cw ªÀÄÄRå PÀ°PÁ ¥sÀ®’UÀ¼À£ÀÄß
UÀÄgÀÄw¹, ZÀlÄªÀnPÉ gÀÆ¦¹, PÀ°PÁ ºÁ¼ÉUÀ¼À£ÀÄß ªÀÄvÀÄÛ ²PÀëPÀgÀ PÉÊ¦rAiÀÄ£ÀÄß gÀÆ¦¸À¯ÁVzÉ. EªÀÅUÀ¼À°è ‘¤¥ÀÄuï
¨sÁgÀvï’, ‘«zÁå¥ÀæªÉÃ±ï’£ÀAvÀºÀ G¥ÀPÀæªÀÄUÀ¼À£ÀÄß CAvÀUÀðvÀUÉÆ½¸À¯ÁVzÉ. F ZÀlÄªÀnPÉUÀ¼ÀÄ ²±ÀÄPÉÃA¢ævÀ,
PÀ°PÁ ºÁUÀÆ ²PÀëPÀ ¸ÉßÃ»AiÀiÁVªÉ. ZÀlÄªÀnPÁ ºÁ¼ÉUÀ¼À eÉÆvÉUÉ, ²PÀëPÀjUÉ CUÀvÀå ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀÄªÀ
‘²PÀëPÀgÀ PÉÊ¦r’AiÀÄ£ÀÆß ¹zÀÞ¥Àr¹ ¤ÃqÀ¯ÁUÀÄwÛzÉ. EªÀÅUÀ¼À£ÀÄß §¼À¹ ªÀÄPÀÌ¼À PÀ°PÁ CAvÀgÀ ¸ÀjzÀÆV¸ÀÄªÀ
PÁAiÀÄðªÀ£ÀÄß vÁªÉ®ègÀÆ dªÁ¨ÁÝj¬ÄAzÀ ¤ªÀð»¸ÀÄwÛÃgÉA§ D±ÀAiÀÄªÀ£ÀÄß ºÉÆA¢gÀÄvÉÛÃ£É. F PÁAiÀÄðzÀ°è
vÉÆqÀV¹PÉÆAqÀ r.J¸ï.E.Dgï.n. ºÁUÀÆ J¸ï.J¸ï.PÉ. AiÀÄ C¢üPÁjUÀ½UÉ C©ü£ÀAzÀ£ÉUÀ¼ÀÄ. F PÁAiÀÄðzÀ°è
¸ÀºÀPÀj¹zÀ CfÃA ¥ÉæÃªÀiï fÃ ¥sËAqÉÃ±ÀÀ£ï ¸ÀA¸ÉÜUÀÆ E¯ÁSÉAiÀÄ ¥ÀgÀªÁV C©ü£ÀAzÀ£ÉUÀ¼ÀÄ.

qÁ. ¸É®éPÀÄªÀiÁgï J¸ï,

¨sÁ.D.¸ÉÃ.

¸ÀPÁðgÀzÀ ¥ÀæzsÁ£À PÁAiÀÄðzÀ²ð,
¥ÁæxÀ«ÄPÀ ªÀÄvÀÄÛ ¥ËæqsÀ²PÀët E¯ÁSÉ

D±ÀAiÀÄ £ÀÄr
«zÁåyðAiÀÄ ±ÉÊPÀëtÂPÀ §zÀÄQ£À°è ¥ÀæwÃ ¤vÀåªÀÇ PÀ°PÁ ¤gÀAvÀgÀvÉ CvÀåUÀvÀå.
DzÀgÉ PÉÆÃ«qï-19 ¸ÁAPÁæ«ÄPÀ¢AzÁV eÁUÀwPÀªÁV PÀ°PÁ ¤gÀAvÀgÀvÉUÉ ªÀåvÀåAiÀÄ
GAmÁV ªÀÄPÀÌ¼À°è PÀ°PÁ £ÀµÀÖªÁVgÀÄªÀÅzÀÄ ªÉÃzÀå. EzÀ£ÀÄß ¸ÀjzÀÆV¸ÀÄªÀÅzÀÄ £ÀªÀÄä
DzÀå PÀvÀðªÀåªÁVzÉ. £ÀªÀÄä gÁdåzÀ°è PÉÆÃ«qï-19 ¤AzÁV ±Á¯ÉUÀ¼ÀÄ ªÀÄÄZÀÑ®àmÁÖUÀ
«zÁåUÀªÀÄ, ¸ÀAªÉÃzÀ, «±ÉÃµÀ ¸ÉÃvÀÄ§AzsÀ ªÀÄÄAvÁzÀ ¥ÀAiÀiÁðAiÀÄ PÁAiÀÄðPÀæªÀÄUÀ¼À£ÀÄß
gÀÆ¦¹zÀgÀÆ ªÀÄÄSÁªÀÄÄT vÀgÀUÀw ¥ÀæQæAiÉÄUÉ EªÉ¯Áè ¸ÀªÀiÁAvÀgÀªÁUÀÄªÀÅ¢®è.
¥Àæ¸ÀÄÛvÀ PÀ°PÁ ZÉÃvÀjPÉ G¥ÀPÀæªÀÄªÀÅ ªÉÊeÁÕ¤PÀ vÀ¼ÀºÀ¢AiÀÄ ªÉÄÃ¯É ²±ÀÄ PÉÃA¢ævÀ
ZÀlÄªÀnPÉUÀ¼À£ÀÄß M¼ÀUÉÆAqÀ PÀ°PÁ ºÁ¼ÉUÀ¼À£ÀÄß gÀÆ¦¹ ¤ÃqÀÄwÛgÀÄªÀ «£ÀÆvÀ£À
¥ÀæAiÀÄvÀß. ¸Àj¸ÀÄªÀiÁgÀÄ JgÀqÀÄ ªÀµÀðUÀ¼À ±ÉÊPÀëtÂPÀ ¥ÀæQæAiÉÄUÀ¼ÀÄ ¥ÀÆtðªÁV £ÀqÉAiÀÄzÉÃ, ªÀÄPÀÌ¼À°è GAmÁVgÀÄªÀ
PÀ°PÁ CAvÀgÀªÀ£ÀÄß ¸ÀjzÀÆV¸ÀÄªÀ ¸À®ÄªÁVAiÉÄÃ gÀÆ¦¹zÀ G¥ÀPÀæªÀÄ. F PÁAiÀÄðªÀ£ÀÄß MAzÀÄ ªÀµÀðzÀªÀgÉUÉ
gÁdåzÁzÀåAvÀ C£ÀÄµÁ×£ÀUÉÆ½¹ ªÀÄPÀÌ¼À PÀ°PÁ £ÀµÀÖªÀ£ÀÄß vÁªÉ®ègÀÆ vÀÄA©PÉÆqÀÄwÛÃj JAzÀÄ D²¸ÀÄvÉÛÃ£É.
G¥ÀPÀæªÀÄzÀ ¥ÀjuÁªÀÄPÁj C£ÀÄµÁ×£ÀPÁÌV J¯Áè ¨sÁVÃzÁgÀgÀÄ ¸ÀQæAiÀÄªÁV vÉÆqÀV¹PÉÆ¼ÀÄî«gÉAzÀÄ
£ÀA©zÉÝÃ£É.

qÁ. «±Á¯ï Dgï, ¨sÁ.D.¸ÉÃ.

DAiÀÄÄPÀÛgÀÄ
¸ÁªÀ ð d¤PÀ ²PÀ ë t E¯ÁSÉ
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DgÀA©üPÀ £ÀÄr
DwäÃAiÀÄgÉÃ,
JgÀqÄÀ ªÀµð
À UÀ¼À PÁ® PÉÆÃ«qï-19gÀ PÁgÀt¢AzÀ O¥ÀZÁjPÀ vÀgU
À w
À UÀ¼ÄÀ ¤jÃPÉA
ë iÀÄAvÉ
£ÀqAÉ iÀÄzÉ ªÀÄPÀÌ¼°
À è PÀ°PÁ £ÀµÖÀ GAmÁVgÀÄªÀÅzÀÄ ±ÉÆÃZÀ¤ÃAiÀÄ. EzÀjAzÁV PÀ°PÁ CAvÀg,À
¸ÁªÀiÁfPÀ ºÁUÀÆ ¨sÁªÀ£ÁvÀäPÀ KgÀÄ¥ÉÃgÀÄUÀ¼Æ
À GAmÁVªÉ. F J®è CqÉvq
À U
É ¼
À £
À ÄÀ ß ¤ªÁj¹,
PÀ°PÁ ¤gÀAvÀgv
À AÉ iÀÄ£ÀÄß PÁAiÀÄÄÝPÆ
É ¼À®
î Ä 2022-23£ÉÃ ±ÉÊPÀt
ë PÂ À ªÀµð
À zÀ°è PÀ°PÁ ZÉÃvÀjPÉ
G¥ÀPª
æÀ ÄÀ ªÀ£ÄÀ ß C£ÀÄµÁ×£U
À Æ
É ½¸À¯ÁUÀÄwÛz.É ¥Àw
æ AiÉÆ§â «zÁåyðAiÀÄÄ §Ä£Á¢ ¸ÁPÀg
ë v
À É ªÀÄvÀÄÛ
¸ÀASÁåeÁÕ£ª
À £
À ÄÀ ß ¸Á¢ü¸ÄÀ ªÀÅzÀÄ ¥Àx
æ ª
À ÄÀ DzÀåvAÉ iÀiÁVgÀÄvÀz
Û .É J¯Áè PÀ°PÉUÉ ªÀÄÆ®¨sÆ
À vÀªÁV
§Ä£Á¢ ¸ÁPÀg
ë v
À É ªÀÄvÀÄÛ ¸ÀASÁåeÁÕ£À CvÀåUv
À åÀ . DzÀÝjAzÀ DAiÀiÁ vÀgU
À w
À AiÀÄ ¤¢ðµÀÖ PÀ°PÁ
¥s®
À UÀ¼Æ
É A¢UÉ §Ä£Á¢ ¸ÁPÀg
ë v
À É ªÀÄvÀÄÛ ¸ÀASÁåeÁÕ£z
À À PÀ°PÁ ZÀlÄªÀnPÉU¼
À £
À ÄÀ ß CAvÀUð
À vÀUÆ
É ½¹
PÀ°PÁ ZÉÃvÀjPÉ G¥ÀPª
æÀ ÄÀ ªÀ£ÄÀ ß gÀÆ¦¸À¯ÁVzÉ. E°è ¤ÃrgÀÄªÀ PÀ°PÁ ºÁ¼ÉU¼
À £
À ÄÀ ß vÁªÀÅ §¼À¹PÉÆAqÀÄ ªÀÄPÀÌ¼°
À è §Ä£Á¢
PÀ°PÁ eÁÕ£ª
À £
À ÄÀ ß C£ÀÄPÀÆ°¸ÀÄ«j ºÁUÀÆ PÀ°PÁ CAvÀgª
À £
À ÄÀ ß ¥ÀÆgÉÊ¸ÀÄ«j JAzÀÄ D²¸ÀÄvÉÃÛ £É. EzÀ£ÄÀ ß ±Á¯ÁzsÁjvÀªÁV
ªÀiË¯ÁåAPÀ£À ªÀiÁqÀÄvÁÛ ¤UÀ¢vÀ ¸ÁªÀÄxÀåð ªÀÄvÀÄÛ ¥ÀjPÀ®£
à É UÀ½PÉUÉ ¥ÁæªiÀ ÁtÂPÀ ¥ÀAæ iÀÄvÀß ªÀiÁqÀÄwÛÃj JAzÀÄ £ÀA©gÀÄvÉÃÛ £É.
vÀªÄÉ ä®g
è À ¨ÉA§®¢AzÀ ¥ÀjuÁªÀÄPÁj C£ÀÄµÁ×£À ¸ÁzsåÀ . F ¤nÖ£°
À è J®èjUÀÆ AiÀÄ±À¸£
ìÀ ÄÀ ß ºÁgÉÊ¸ÀÄvÉÃÛ £É.

²æÃªÀÄw ¥À®è« DPÀÄgÁw, (¨sÁ.D.¸ÉÃ)
gÁdå AiÉÆÃd£Á ¤zÉÃð±ÀPÀgÀÄ,
¸ÀªÀÄUÀæ ²PÀët PÀ£ÁðlPÀ

¥Áæ¸ÁÛ«PÀ £ÀÄr
DwäÃAiÀÄgÉÃ,
ºÉÆ¸À ±ÀvÀªÀiÁ£ÀzÀ D±ÀAiÀÄUÀ¼À£ÀÄß M¼ÀUÉÆAqÀ gÁ¶ÖçÃAiÀÄ ²PÀët ¤Ãw-2020gÀ
C£ÀÄµÁÖ£À ¸ÀAzÀ¨sÀðzÀ°è ±ÉÊPÀëtÂPÀ PÉëÃvÀæzÀ°è£À §zÀ¯ÁªÀuÉUÉ £ÁªÉ®ègÀÆ vÉgÉzÀÄPÉÆ¼Àî¨ÉÃQzÉ.
CzÀgÀ eÉÆvÉUÉ PÉÆÃ«qï ¸ÀAzÀ¨sÀðzÀ°è GAmÁzÀ ªÀåwjPÀÛ ¥ÀjuÁªÀÄªÀ£ÀÄß ¸Àj¥Àr¸ÀÄªÀ
ºÉÆuÉUÁjPÉ ªÀÄºÀvÀÛ÷ézÁÝVzÉ. PÀ¼ÉzÀ JgÀqÀÄ ªÀµÀðUÀ¼À°è §ºÀÄ ªÀiÁzsÀåªÀÄUÀ¼À£ÀÄß
§¼À¹PÉÆAqÀÄ «zÁåUÀªÀÄ, ¸ÀAªÉÃzÀzÀAvÀºÀ ±ÉÊPÀëtÂPÀ G¥ÀPÀæªÀÄUÀ¼À ªÀÄÆ®PÀ ªÀiÁrzÀ
¥ÀæAiÀÄvÀÀßUÀ¼À £ÀqÀÄªÉAiÀÄÆ «zÁåyðUÀ¼À PÀ°PÉAiÀÄ°è ¸ÁPÀµÀÄÖ PÀ°PÁ CAvÀgÀ GAmÁVgÀÄªÀÅzÀÄ
ªÁ¸ÀÛªÀzÀ ¸ÀAUÀw. PÀ°PÁ £ÀµÀÖ, PÀ°PÁ CAvÀgÀ ¥ÀÆgÉÊ¸ÀÄªÀ AiÉÆÃd£ÉAiÉÄÃ ‘PÀ°PÁ ZÉÃvÀjPÉ’
G¥ÀPÀæªÀÄ. F ¸ÀAzÀ¨sÉÆÃðavÀ G¥ÀPÀæªÀÄzÀ°è F ±ÉÊPÀëtÂPÀ ªÀµÀðzÀ°è §Ä£Á¢ ¸ÁPÀëgÀvÉ ªÀÄvÀÄÛ
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¸Á»vÀåUÀ¼À£ÀÄß ¸ÀÈf¸À¯ÁVzÉ. F PÀ°PÁ ºÁ¼ÉUÀ¼À°è «zÁåyðUÀ¼ÀÄ PÀ°AiÀÄ¯ÉÃ¨ÉÃPÁzÀ ¸ÁªÀÄxÀåð, ¥ÀjPÀ®à£É ªÀÄvÀÄÛ
PÀ°PÁ¥sÀ®UÀ¼À£ÀÄß PÉÃA¢æÃPÀj¹zÉ. EªÀÅUÀ¼À£ÀÄß §¼À¹ ªÀÄPÀÌ¼À PÀ°PÁ £ÀµÀÖªÀ£ÀÄß ¸ÀjzÀÆV¸À®Ä J¯Áè ¨sÁVÃzÁgÀgÀÄ
¸ÀQæAiÀÄªÁV vÉÆqÀV¹PÉÆ¼Àî¨ÉÃPÁV F ªÀÄÆ®PÀ «£ÀAw¸ÀÄvÉÛÃ£É. F PÁAiÀiÁð©üªÀÈ¢ÞAiÀÄ°è vÉÆqÀV¹PÉÆAqÀ E¯ÁSÁ
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Learning Outcome: 01. I will Perform the Operations on all the
Number sets of the Number system.
Background Information:
Fundamental Operations: Addition, Subtraction, Multiplication and Division.
We have already learnt the fundamental operations of the mathematics – Addition,
Subtraction, Multiplication and Division in the previous class. Also, we have learnt their meaning,
and using them in various daily life situations for calculation etc. Let us recall the fundamental
operations again by performing some activities given below. If you have doubts, or questions, ask
the teacher and answer the learning sheet - 01.
Learning Sheet - 01
1.1 Some Situations are given in the following table. Write the fundamental operations
(Addition, Subtraction, Multiplication and Division) to be used to solve them and also state
the reason.
Sl.
No.
1

Addition/Subtr
action/Multiplic
ation/Division

Daily life Situations
A merchant sells 28,194 books in the first Books
Exhibition and 18,894 books in the second Books
Exhibition. How much books he sold in both the
exhibitions?

2

In a school auditorium, 8400 students were sat in 28
rows. Then how many students were sitting in each
row?

3

Priya purchased a big boat for Rs. 39,80,000 for her
business. Then how much amount she has to pay
including 10% of VAT (tax)

4

There were 16746 students in a school. If each student
pays Rs.160 for the school Day programme, Find the
total amount collected.

5

In the last year a farmer got 40,462 coconuts from his
farm. If he got 52,384 coconuts in this year, then how
much more coconut he got over last year?

2

Reason

1.2 Answer the questions:
1. 236954 − ________________ = 132641
2. 235935 + ____________ = 952778
3. Write the reason for each of the steps for the following problem

4. The answer to the division problem is wrong. Find out where it is gone wrong in the given
steps and write the reason for the wrong.
.

5. Write

the reason for each step.

6. 2307 and 36 are multiplied in the standard form of multiplication. In this standard process,
fill in the blanks with the appropriate numbers.

3

7. According to the survey, an average of 924 litres of water is consumed every day

by each house
in Mallenahalli. There are 67 houses in this village, so find out how many minimum litres of
water need to store every day to supply the entire village with water.

8. Think and write:

Get the help of teachers and perform the basic problem-solving practices in
mathematics with friends.
Learning sheet-02

Fractions
1.3 Write everyday life situations that are related to fraction as given in the example
Sl.No.
Daily life situations
01
Mother made 3 chapatis in home. It is distributed to 5 persons.
02
I have quarter of the biscuit
03

The situation in which we must paint
green and

1
10

5
10

part with bule colour paint.

04
05

4

part of a wall with red colour,

4
10

part with

1.4 Answer the Questions by observing the following figures
Figures

Questions
Total number of parts in a rectangle : __________
Number of coloured parts : __________
Are all the parts equal?
Write the relationship of the non-coloured parts and
the coloured parts in fractional form.
Is it possible to write the fraction for the coloured
and the non-coloured parts of the circle? Give
reason

Can the figure be represented in a fraction?
What is the reason?

In the figure the chapati is divided equally among
the three. Write this in fraction.

Divide 4 chocolates to 8 people. Write the chocolate
that each one gets in fraction.

5

In the figure, 3 chapatis are distributed to two
children. Write the number of chapatis that one child
gets in fraction. Write the type this fraction.

1 8

Write improper fraction as mixed fraction.

4 ,

3 5

Write mixed fraction as improper fraction.

The fraction 1/2 is represented on the number line as shown below.

Representing

11
6

on the number line.

6

Represent

1
8

and

5
13

on the number line

Learning sheet -03
1.5 Make proper fractions as shown in the model.

𝟏
𝟑
=
𝟑
𝟗

Colour

2
4

and

3
6

Are they equal?
Give reason for equal.

In the figure, Identify the equal fractions.
write it in fraction.

Think: What is the necessity of taking LCM while comparing fractions, doing addition
and subtraction?
7

1.6 Addition and subtraction of fractions having equal denominator
Model: Addition of equal fractions

1
4

+

2
4

=

3
4

Observe the figure and the
Add the fractions

Observe the figure and add
the fractions

𝟏 𝟔
+ =
𝟕 𝟕

𝟏 𝟏𝟑
+
=
𝟏𝟐 𝟏𝟐

𝟑 𝟐
− =
𝟒 𝟒

𝟓 𝟐 𝟕
+ =
𝟑 𝟑 𝟑

Draw the figure of fraction as directed

8

1.7 Addition and subtraction of unequal fractions
Basic operations
on fractions

operations

Write the reasons for each step

3
2
+
5 15
3 15

➔ ( ) +
5 15

Addition

➔

45

5

( )
15 5

10

+

75

2

75

55

➔

75

4 2
−
5 3
Subtraction

4

➔

➔ [

2

3

20

6

] − [ 15]
15

14

➔

15
2

X

3

multiplication

5

[ ] − 5 [ 3]
3 5

12

➔

2 X 12

➔

24 ÷ 3

7
24

=
3 X 7 21

21 ÷ 3

8

=7

3 2
÷
7 3
Division

➔
➔

3
7

3

×2

9
14
9

1.8 Fill the table as instructed
Addition of fractions
1)

3

2

+3
4

2)

2

3

1

+ 22
2

3)

5

2

+3
6

4)

4

Subtraction of fractions

1 1
−
2 5

1
7
11 − 2
8
18

4 1
−
9 6

3 7
−
7 5

Multiplication of fractions

3

2
9
×
8 10

1

4
4
×
12 5

1 7
×
3 8

4 7
×
5 8

Division of fractions

4 4
÷
5 9

11 3
÷
9
7

4
2
÷
7 11

10

5

+8
7

8 9
÷
7 4

Learning sheet - 04
Observe the patterns of set of numbers

The natural numbers and whole numbers can be written as follows
• Natural numbers = N = {1, 2, 3, 4, __, __, __, ……………}
• Whole numbers = W = {0, 1, 2, 3, 4, __, __, __, ……………}
You already know the difference between natural numbers and whole numbers and their need.
Now let us learn about integers.
Integers
You have already learnt integers. Discuss about integers again with teachers
1.9 Answer the following questions
1. Write any two daily situations where integers are essential.

2. Write appropriate + or – sign in the following situations
Statements

write appropriate signs

Savitha deposited ₹ 300 in bank
Ramu lost ₹ 150 in business
Withdrawing ₹ 500 from the Bank
In Siachen the temperature is below 100 from 00 C
The house is located 500 meters above the sea level
11

3. observe the figure of thermometer and answer the following questions
• In which temperature does water freeze?
• What is the temperature which is less than 10 degrees from zero
degree?
• Whether 100 less than zero is more colder or 150 less than zero is more
colder? Why?
4. Which is bigger -20 or -35? Think. Write the reason for your answer.
5. Circle the integers in following numbers.
1
7
8, , -7, 0,
, -256, 1000, 1, -9
5

19

6. Construct a number line representing the integers

7. What is the largest integer among -5 and -10? Give reason for your answer.
8. Answer the following situations using numbers.
Instructions: Use the positive numbers to run right side and to the next time period and negative
numbers to run left side and to previous time period (Use the number line)
• Sujatha reaches zero if she runs 5 seconds to the right and similarly where would she be
if she runs for 15 seconds?
• Sourabh starts from zero, he will be 6 meters away in 6 seconds. So where will he reach
if he runs like this for 20 seconds?

1.10 : The following image is of a multi-storey building and elevator in it. Write the location
value of the elevator where it is standing in the blank space.

12

ELEVATORS
Floor where elevator stands
In the picture below, the elevators are moving from one location to another. The movement
is moving up from first floor and down. Write down its movement, statement, and value.
A sample is given.

ELEVATOR
S

1.

movement
statement
value

start
end:
2+3
5

start
end:

start
end:

start
end:

1.11 Performing addition and subtraction using number line. Example is given below
1)

4+5

2) (-6) + (-3)

3)

7 + (-4)

4) (- 5) + 3

13

Subtraction
1) 5 – 2 =

2) 5 – (-2) =

1) -3 – 8 =

Solve the following problems using number line
+8 + (-9)

+12 + 6

-15 + 5

-9 - (-7)

-8 - (+7)

1.12 Multiplication and division of integers
Note:
•
•
•
•

Product of integers of like sign is positive integer.
Quotient of integers of like sign is positive integer.
Product of integers of unlike sign is negative integer.
Quotient of integers of unlike sign is negative integer.
14

Fill the table containing the product of integers as shown in the model.
Model problem

Problems

+3 × +15 = 45

+20 × -30 =

-8 × -7 = +56

+14 × 14 =

+5 × -6 = -30

-8 × -7 =

-7 × +4 = -28

-20 × 10 =

Division of integers : Fill the table as in model
Model problem
-100 ÷ + 5 = -20

Problems
- 48 ÷ 8 =

+81 ÷ - 9 = -9

90 ÷ -10 =

+75 ÷ +5 = 15

+136 ÷ +4 =

-32 ÷ -2 = +16

-12 ÷ -2 =
Learning sheet-05

Rational numbers:
We are aware of numbers to represent situations that come up in everyday life. They are natural
numbers, whole numbers, fractions, integers etc.
• The piece of banana which is less than one represents fraction numbers
• To prepare orange juice, the numbers representing the quantity of orange juice
concentration and the quantity of water are ratio numbers
• There are integer numbers to represent the loss or the temperature below 10.
• But there are some cases where, for example, 750 m above sea level can be represented
3
3
as km. Similarly, can we indicate the distance below 750 m sea level as - km? Where
4

4

3

the –
number is not an integer, also is not fraction number, and so what number is this?
4
Yes, these are rational numbers.
• This means that all numbers must be represented in the same number, which means the
rational numbers.
When an integer is divided by the other, all the quotients do not belong to the set of integers.
Therefore, two new sets of numbers namely Set of Rational numbers and set of Irrational
numbers are formed. Among them, the numbers whose decimal expansion is either terminating
or non-terminating recurring are grouped under the Set of Rational numbers. The numbers whose
decimal expansion is non-terminating non- recurring are grouped under the set of Irrational
numbers. All these numbers are grouped under a set and named as set of Real numbers.
15

Observe the given Number line

• You can observe from the number line, that it has been written from -1 to 0 and further to
+1. There are 24 divisions from 0 to +1 and 24 divisions from 0 to -1.
• You can observe the numbers

17

− 24

and

17
24

also on the number line. Therefore, the

numbers on number line are fractions and the integers. All these numbers are totally termed
as Rational numbers.
Rational numbers:
A Rational number is that, which can be expressed in the form

p
𝑞

and q ≠ 0, where p and q are

integers.
The natural numbers, whole numbers and the integers all are Rational numbers.
1.5 Fill the blanks with appropriate rational numbers in the following number line.
1)

2)

16

Learning Sheet - 06
Properties of various sets of Number system:
1.14 Examine the characteristics of different numbers in set of numbers:
1. Closure property: When the numbers of any set undergone addition, subtraction,
multiplication, and division, if the resulting number belongs to the same set, then the set is said
to be closure on specified operation.
Example:

1) Set of natural numbers is closure on addition

2+3=5

2) Set of natural numbers is not closed on subtraction 7 - 9 = -2
3) Set of Rational numbers is closure on addition
Examine:

3
2
5
+
=
8
8
8

1) Set of Integers is closed on addition
2) Set of Whole numbers is not closed on subtraction.
3) Set of Rational numbers is closed on subtraction.

2. Commutative property (Addition and Multiplication):
In 9th standard, there are two sections a and b. If we add b-section to a, gives a + b, likewise,
if we add a-section to b, gives b + a. But in both the instances they represent 9th standard only.
∴𝑎+𝑏 =𝑏+𝑎
All of you know the multiplication table, 2 × 3 = 6 and 3 × 2 = 6
a+b=b+a
1) 5 + 8 = 8 + 5
2) -9 + 4 = 4 + (-9)
3)

2 3
3 2
+ = +
8 5
5 8

∴ 2 ×3 = 3 ×2

a×b=b×a
1) 16 × 5 = 5 × 16
2) -20 × 7 = 7 × -20
3)

2 3
3 2
× = ×
8 5
5 8

4) 0.5 +2.5 = 2.5 + 0.5
4) 1.5 × 2.0 = 2.0 × 1.5
1) Examine whether the given numbers are commutative under addition and subtraction.
10, 8

5
8

,

̶ 11, 7

1
5

0.9, 1.4

17

3. Associative Property (Addition and Multiplication):
Let a, b, c be the three sections of a school, then if we add (b+c) with a i.e., a+ (b+c) then
also the students belong to the same school. Likewise, if we add (a+b) with c i.e., (a+b)+c then
also the students belong to the same school.
∴ a + (b + c) = (a + b) + c
Similarly, a× (b×c) = a × bc = abc (a×b) × c = ab×c = abc
a + (b + c) = (a + b) + c
a × (b × c) = (a × b) × c
3 + (5 + 8) = (3 + 5) + 8
8 × (12 × 7) = (8 × 12) × 7
̶ 9 + (+3 + 10) = (-9 + 3) + 10
̶ 10 × (8 × 5) = (-10 × 8) × 5
4
9

2

1

4

2

+( + )=( + )+
5
6
9
5

1
3
×(
8
5

1
6

0.3 + (0.8 + 1.2) = (0.3 + 0.8) + 1.2

×

1

3

) = (5 ×
3

1

1
)×
8

3

0.5 × (0.9 × 1.5) = (0.5 × 0.9) × 1.5

Examine whether the following numbers are associative under addition and multiplication.
11, 8, 5
-12, 4, 7

2
1
3
,
,
7
10
5

0.6, 1.6, 2.2

4. Property of Identity:
When the given number is added to another number and if, the sum is same as the given number,
then the other number is called Additive Identity. 2 + 0 = 0 + 2 = 2,
When the given number is multiplied with another number and if, the product is same as the given
number, then the other number is called Multiplicative Identity. 3 × 1 = 1 × 3 = 3
a+0=0+a=a

a×1=1×a=a

25 + 0 = 0 + 25 = 25

9×1=1×9=9

̶ 15 + 0 = 0 + (-15) = -15

̶ 5 × 1 = 1 × -5 = -5

4
4
4
+0=0+ =
9
9
9

3
3
3
×1=1× =
7
7
7

0.6 + 0 = 0 + 0.6 = 0.6

0.5 × 1 = 1 × 0.5 = 0.5
18

Fill in the blanks with appropriate number.
18 + = 18

̶9×

3
+0=
7

0.9 × 1 =

= -9

5. Inverse Property:
Additive Inverse:
When two numbers are added, if the sum is equal to the additive identity, then both the numbers
are Additive Inverse to one another.
2 + (-2) = 0
Multiplicative Inverse:
When two numbers are multiplied, if the product is equal to the multiplicative inverse, then the
numbers are Multiplicative Inverse to one another.

3×

1
3

= 1
1
1
= ×a=1
a
a
1
1
15 × = × 15 = 1
15
15
1
‒9×
=1
−9

a + (‒a) = (‒a) + a = 0

a×

13 + (‒13) = (‒13) + 13 = 0
‒ 25 + (+25) = 0

4
4
+ (‒ ) = 0
5
5

4 5
× =1
5 4

0.8 + (‒ 0.8) = 0

0.12 ×

1
=1
0.12

Fill in the blanks with appropriate number.

7 + (___) = 0

-7 ×_____ = 1

______ + (1.2) = 0

‒ 10 + (+10) = ____

2 7
×
= _____
7 2

2.5 ×____ = 1

Me and My Learning (Self-Review of What I have learnt till now)
1) Write the Additive Inverse of the following numbers.
−5
5, -16, 0.4,
, 4.5
6
19

2) Write the Multiplicative Inverse of the following numbers.
8,

−1 3
4

,

8

, 2.3, 0.5

3) Write the name of the property of numbers sets to which the following belong to.
1) 4 + 3 = 3 + 4
2) 5× (6 × 9) = (5 × 6) × 9
3) 4 + 0 = 4
1

4) 8 × =1
8

5)

2
5

+(

−2
5

)=0

4) 2, 3, -5 ∈ Z ; Using these numbers, examine the Associative property under Addition and
Multiplication

Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01

Level-02

I will identify the
number sets

I will Perform the
fundamental
operations on
numbers.

Level-03

Level-04

I will examine the
properties of number
sets.

I will understand the
relationship between
the sets and able to
solve the problems.

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher.
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Learning Outcome-02: I will locate the Real Numbers on the number line.
Background Information:
The set of Natural numbers, whole numbers and integers are all belong to the set of Rational
numbers. Set of Rational numbers includes the integers, the fractions and the recurring decimals.
Irrational numbers cannot be expressed in the form of a fraction or a ratio. But both of these can
be located on the number line.
Learning Sheet - 07
2.1 Rational and Irrational numbers:
√9 = 3, √25 = 5 Think whether all the numbers between these two numbers have square root?
√10 , √11 , √12 , √13 , √14 , √15 , √16 , √17 , √18 , √19 , √20 , √21 , √22 ,
√23 , √24 Do all these numbers have square root?
Rational Numbers

Irrational Numbers

If a number can be expressed in the form of If a number can’t be expressed in the form of
p
q

p
(p, q  Z, q ≠0) then it is called a Rational
q

Irrational number.
Example: 0.101001000.................,
25 ,
π 1.230018400128402213

number.
Example: 2,
144 ,

2
3
4
, ‒
,
, 2.1,
5
12
4

√12
,
√3

(p, q  Z, q≠0) then it is called an

9,

2 , 3 , 17 ,

0.09

35 ,

123 ,

3√2
,
√5

0 .6

Why π is Irrational ? Discuss with your Teacher.
Collect more information about π.
Know that when we celebrate π – Day.
(a) Classify the following into Rational and Irrational numbers.
3 √2
,
2 5

,

3 √2
√5

,

√12
√3

,

√10 √25
, 16
√5
√

,

3 √5
√7

, √12 , √81, √0.04 , √9, √27 , √25 , √7

Rational Numbers

Irrational Numbers

(b) Classify the following into Rational and Irrational numbers.
0.31, 0.12, 0.0315, 2.361, 4.1, 0.2301000200003………………………………, 0.151515………………………………,
0.01001000400003………………………………, 5.2378.
Rational Numbers

Irrational Numbers
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(c) Classify the following into Rational and Irrational numbers.
3, 0, √7, √4, 3 + √2 , √5, 3√2, 1, 4, -5, 1.43, 0.0020030000100000..............., 573573523..............,
2
2
𝜋
1000., 10.,
Rational Numbers

Irrational Numbers

2.2 Finding the rational numbers between two numbers.
Example: Find 5 rational numbers between 2 and 3.

2=

12
6

3=

∴ the five numbers between 2

18

=

6
12
6

, 3=

18
6

Find 5 rational numbers between 4 and 5.

Find 5 rational numbers between 3 and 4.

Find 5 rational numbers between

1
2
and .
5
5

Find the 5 rational numbers between

3
4
and .
5
5

22

are

13 14

,
6

6

,

15
6

,

16 17
6

,

6

Learning sheet-08

2.3 Real Numbers:
The set of rational numbers and the set of irrational numbers are included to form the set of Real
Numbers.
Locating √𝟐 on the Number line.
Pythagoras’ theorem: (supplementary)
“In a right angled triangle, square on the hypotenuse is equal to the sum of the squares on the
other two sides.”
In ∆OAB⎿OAB = 90
It means. OB 2 = OA2 + AB 2
= 12 + 12
=1+1
𝑂𝐵 = √2

1) Locate √3 on the number line.

2) Locate √5 on the number line.
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Learning sheet-09
You know the method of expressing the decimal expansion of a real number. Like that, to locate
the terminating decimal expansion on the number line, we can visualize it in between two
numbers by the Process of Successive Magnification. In the same manner, the non-terminating
recurring decimal expansion can also be located on the number line.
2.4 Process of Successive Magnification: Visualizing 3.3232

• Visualize 6.579 on the number line.

̅ on the number line for 5 decimal places.
• Visualize 𝟓. 𝟑𝟕

24

̅ on the number line for 4 decimal places.
• Visualize 𝟒. 𝟐𝟔

Me and My Learning (Self-Review of What I have learnt till now)
1) Find the five rational numbers between 5 and 6

2) Locate √6 on the number line.

Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01

Level-02

Level-03

I will visualize any
I will group the
number on the
I will locate the
numbers into Rational number line by the Irrational numbers on
process of successive
the number line.
and Irrational
magnification.

Level-04
I will answer any
question regarding
each concept.

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher.
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Learning outcome-03 I will express the real numbers in the form of

𝒑
𝒒

Learning sheet-10
Background Information: Till now you have learnt the properties satisfied by each number set.
Set of Real numbers includes all the number sets. Let us now how to express the decimal numbers
𝑝

in the form of

𝑞

.

3.1 Real numbers and decimal expansion.
5
2
7
15

2
15

4
13

2
11

10
3

3.2 Express the following in the form of

0.7 =

7
10

Do it yourself:
0.8 =
2.35 =

43

0.43 = 100

𝒑
𝒒

(Terminating decimals)
12

1.2 = 10

0.57 =

2.3 =

0.125 =

0.0478 =

10.58 =

3.25 =

26

3.3 Expressing the decimal expansion in the form of
0.3̅ (single digit recurring)
x = 0.3333------(1)
Multiplying by 10
10x = 10 × 0.3333…….
= 3.3333------(2)
10x – x = 3.333…. -0.333 …
9x = 3
x=

3
9

𝒑
𝒒

(Recurring decimals)

̅̅̅̅ (Two digits recurring)
1.27
x = 1.272727-------(1)
Multiplying by 100
100x = 100 × (1.272727…) -----(2)
(2) – (1)
100x – x = 127.2727…… -1.2727….
99x = 126

1

x=3

x=

0.6̅

126
99

14

x = 11

̅̅̅̅
0.34

Me and My Learning (Self-Review of What I have learnt till now)
1)

𝑝
𝑞

form of 0.47 is __________
1

2) Find the decimal expansion of
̅̅̅̅ in the form of
3) Express 0.54

𝑝
𝑞

7

.

Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01
Level-02
Level-03
Level-04
I will express the
I will express the
I will express both
decimals in the form recurring decimals in the types decimals in
I will answer any
𝑝
𝑝
𝑝
question of each type.
the form of .
the form of .
of .
𝑞

𝑞

𝑞

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher.
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Learning outcome 04 : I will perform Operations on Real numbers
Background Information: Real numbers satisfy the commutative, associative and distributive
properties for addition and multiplication. Also it is closed for all the fundamental operation
(except by zero). Irrational numbers also satisfy the commutative, associative and distributive
properties over addition and multiplication. However, the sum difference, quotients and products
of the irrational numbers need not be always irrational.
Properties of real numbers :
1) Commutative property of addition:

√2 + √3 = √3 + √2

2) Commutative property of multiplication: √2 × √3 = √3 × √2
√3 + ( √6 + √7 ) = ( √3 + √6 ) + √7

3) Associative property of addition:

4) Associative property of multiplication: √2 × (√5 × √7 ) = (√2 × √5) × √7
5) Additive Identity: √7 + 0 = 0 + √7 = √7
6) Multiplicative Identity:
7) Additive Inverse:

√5 × 1 = 1 × √5 = √5

√2 + (− √2 ) = 0

8) Multiplicative inverse: √3 ×

1
√3

= 1

4.1 Fill in the blanks with suitable number.
1) √2 + √5 = _______.. + √2
2) √6 × (√8 × √7 ) = (_____________) × √𝟕
3) √3 + ( √5 + √2 ) = (√3 + √5 ) + ________
4) √5 + (− √5 ) = _________
5) √6 × _____ = 1
6) √7 + 0 = ______
7) √5 × 1 = ______
28

Learning Sheet - 11
4.2 Do Addition and subtraction of Real numbers as shown in the example.
Example: 3√2 + 4√2 = 7√2

Example: 8√5 −4√5 = 4√5

Example: (√5 − √2)2
= (√5)2 + (√2)2 - 2√5 × √2

Example: (3 + √2)2
= (3 + √2)(3 + √2)

= 5 + 2 - 2√10

= 3(3 + √2) +√2(3 + √2)

= 7 – 2√10

= 9 + 3√2 + 3√2 + 2
= 11 + 6√2

9√7 + 6√7 =

15√2 − 5√2 =

(5 + √3)2

(5 − √3)2

(√7 − √2)2

(√6 + √3)2

4.3 Do Multiplication of Real numbers shown in the example.
Example: 4√3 × √2 = 4√6

Example: 3√2 × √5 = 3√10

Simplify 7√5 × √7 =

Simplify 12√6 × √3 =

Simplify (3 + √5)(3 + √2)

Simplify (5 + √2)(5 − √2)
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Learning Sheet - 12
4.4 Rationalization:
The process of multiplication of an irrational number by another irrational number to
obtain a rational number is called rationalization.
Example: √2 × √2 = 2
3√5 × √5 = 3 × 5 = 15
Therefore, to rationalize √𝑛 it should be multiplied by √𝑛 .
The irrational number to be multiplied to obtain a rational number is called the Rationalizing
factor.
Irrational
number

Rationalizing
factor

Rationalizing
factor

Irrational
number

√3
3√7

√3

√3+2

√3 −2

√7

2+√3

2-√3

√𝑥𝑦

√𝑥𝑦

√3+√2

√3 − √2

√𝑥 + 𝑦

√𝑥 + 𝑦

√5+√3

√5 − √3

Simplify by rationalizing the denominator.
1)

1

2)

√5

3√2
√5

3)

1
3+2

Multiplying the numerator and
denominator by the rationalizing
factor.

=
=

1
√5

X

√5
√5

√5
5

3
5+7

1

1
5+ 3

3+ 2
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Learning Sheet - 13
Squares and Square roots:
4.5 Fill in the blanks with appropriate terms in the following table:
Number

Product

1

12=1×1

Perfect Square
number
1

Square root

Answer

√1

1

√1

2

22=2×2
3
4

9

3

42=4×4

√1
25

6

5

62=6×6

√16
49

8

7

82=8×8

√64
81

10

√81

102=

10
Learning Sheet - 14

Cubes and Cube roots:
4.6 Fill in the blanks with appropriate terms in the following table:
Number
1

Product

Perfect Cube

13=1×1×1

1

Cube root
3

√1

1

3

2

√8

3

27

3
3

43=

√64

125
6

216

8

5
3

√216

3

73=7×7×7

√343

512
3

√729

10
113=

1331
3

12
13

Answer

√1728

2197
31

9

Me and My Learning (Self-Review of What I have learnt till now.)
1) Simplify by rationalizing the denominator:

√𝟑 +√𝟐
√𝟑 −√𝟐

2) Fill in the blanks with suitable number.
22 =
92 =
√16 =
43 =
3

√8 =

Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01

Level-02
Level-03
I will visualize any
I will group the
number on the
I will locate the
numbers into Rational number line by the Irrational numbers on
process of successive
the number line.
and Irrational
magnification.

Level-04
I will answer any
question regarding
each concept.

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher.
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Learning outcome-05 : I will recall the basic concepts of Geometry.
Background Information: You have already known that the way of identifying the various lines,
line segments and the angles in the given shapes. You can understand these concepts by observing
the examples of daily life. Application of geometrical concepts reflect in all sorts of
measurements, arts and architecture, engineering, fashion designing etc. You have observed many
objects like, boxes tables, books, Tiffin box, ball etc. All these objects have different shapes. The
pencil and the scale that you use are straight. The bangles, one rupee coin or even the ball looks
circular in shape. Discuss the activities and conversations with teachers regarding these topics.

Learning Sheet - 15

Answer the following questions by observing the figures given above.
1) I have only position. I don’t have the length and breadth. Who am I?
2) I can be measured. I have two end points. Who am I?
3) I don’t have end points. I can’t be measured. Who am I?
4) I emerge out of a point. I can’t be measured. Who am I?
5) I have a plane surface that includes two rays starting from a common point. 3 non-collinear
points are required to determine me. Who am I?
33

6) I have a plane surface that includes two rays starting from a common point. 4 non-collinear
points are required to determine me. Who am I?

5.2 Name the following lines:

5.3 List the intersecting and non-intersecting lines that you can observe in daily life.

5.4 Identify the following in the figure.
1. Parallel lines
2. Transversal
3. Points of Intersection
Think:
Join these two lines. Name the point they intersect.
What is the distance between the rays emerged from
that point?
5.5: Write the measurement of the rest of the angles as shown in the example

34

5.6 Measure the following angles using a protractor.
Activity: Construct the angles, 450, 900, 1350, 1800, 2250, 2600, 3050 without using protractol
and using paper folding or using sticks.

5.7 Types of angles:

®ight§PÉ
ÆÃ£À
Right angle

®WÀ
ÄPÉÆÃ£À
Acute
angle

«±Á®PÉ
ÆÃ£À
Obtuse
angle

5.8 Write the names of the angles according to their measurement.
1

The Angle greater than 0° but less than 90°

2

The Angle equal to 90°

3

The Angle equal to 180°

4

The Angle greater than 90° but less than 180°

5

The Angle equal to 360°

6

The Angle greater than 180° but less than 360°.

5.9 Name the type of the angles.
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¸ÀgÀ¼angle
ÀPÉÆÃ£À
Straight

5.11 Identify and name the type of angles in the figure.

5.12: Measure the following angles and answer the questions.
1. In the figure, what is the sum of the angles? 1. In the figure, what is the sum of the angles?
2. What type of angles are these?
2. What type of angles are these?

5.11 Find x in the following figures.
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Learning Sheet - 16
5.12 In the figure a parallel line and a transversal is drawn. Measure and write all the eight
angles using the protractor.

5.13 Name the following angles:

1

Interior alternate angles
Exterior alternate angles

2

Corresponding angles

3

Vertically opposite angles

4

5

Interior angles formed on the same side of
the transversal
Exterior angles formed on the same side of
the transversal
Adjacent angles

Complementary angles: If the sum of two angles is equal to 900, then they are called the
complementary angles.
e.g.:
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5.14 Identify the angles that are complementary to the given angles on the protractor

5.15 Find the complementary angles and supplementary angles for the given angles.
Angle

complementary
angle

Angle

300

supplementary
angle

680
600

250

0

90

850

820

100

450
550

1220

150
740

1020
1550
1100

5.16 Supplementary angles: If the sum of two angles is equal to 1800 then they are called the
supplementary angles.
e.g.,
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Identify the angles that are supplementary to the given angles on the protractor.
Supplementary angle of 1200?

Supplementary angle of 750?

Supplementary angle of 1000?

Supplementary angle of 500?

Learning Sheet - 17
5.17 Solve the following problems with the knowledge of complementary & supplementary
angles.
Find the all remaining angles in the figure.

If⎿3 = 130° then find all other angles in the figure.

In the figure, the lines AB and CD intersect at O. If, ⎿AOC
+⎿BOE=70° and⎿BOD = 400 then find ⎿BOE and Reflex
angle ⎿COE .
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5.18 In the figure, find x and y

Me and My Learning (Self-Review of What I have learnt till now.)
1) Define an angle / What is an angle?
2) Name the types of angle.
3) What do you mean by complementary and supplementary angles?
4) Find the complementary and supplementary angles of 700

5) In the figure, PQ∥ RS, if⎿QPM=50° and ⎿MAB=46° then find ⎿PMA.

Levels of Evaluation: (I mark a✓ how I have learnt)
Level-01

Level-02
Level-03
I will visualize any
I will group the
number on the
I will locate the
numbers into Rational number line by the Irrational numbers on
process of successive
the number line.
and Irrational
magnification.

Level-04
I will answer any
question regarding
each concept.

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher.
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Learning outcome-06 : I will understand the definitions, axioms and postulates in
Introduction to Euclid’s geometry.
Background Information: In geometry, a point, a line, and a plane (in Euclid’s words ‘a plane
surface’)- are considered as undefined. The only thing is that we can represent them intuitively,
or explain them with the help of ‘physical models’. Starting with his definitions, Euclid assumed
certain properties, which were not to be proved. These assumptions are actually ‘obvious
universal truths’. He divided them into two types: axioms and postulates. He used the term
‘postulate’ for the assumptions that were specific to geometry. Let us learn them by doing some
activities.
Learning sheet - 18
Euclid’s Axiom
Teachers perform the following activities for students:
6.1 Draw line segment of 5cm and name it as AB. Then again draw two line segments of 5cm
and name them as CD and PQ
Question
1. Write the relationship between AB and CD.
1. Write the relationship between CD and PQ.
2. Now relate AB and PQ.
3. What you can infer from the above?
6.2 Increase the length of line segment AB and CD by 3cm and name the new end points as
G and H.
Question:
1. What is the length of AG?
2. What is the length of CH?
3. What can you infer from the above?
6.3 Give 4 pens each to the two students. Take back a pen from both.
1. Relate the number of objects previously you had
2. What can you infer regarding the objects you have? Are they equal or not?
6.4 Take two sheets. Fold them correctly at the centre.
Question:
41

1. Whether the sheets you took were equal?
2. Whether the pieces (parts) you got after cutting are equal?
3. What do you infer by doing this activity?
6.5 Take a piece of chalk and measure its length. Now cut it and measure the length of
the piece.
1. Write the length of the whole chalk.
2. Write the length of the piece that you cut.
3. Relate the lengths of the original chalk and the length of the piece you cut.
6.6: Write the Euclid’s axiom that is applicable to the following figures.
1)

2)

3)

4)

5)

42

6)

7)

6.7 Write the Euclid’s postulate by observing the following figures.

6.8 Write the difference between the Euclid’s axioms and postulates.
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Me and My Learning (Self-Review of What I have learnt till now)
1) What is an axiom?

2) Write any two Euclid’s axioms.

3) What is a postulate?

4) Write any two Euclid’s postulates.

5) Write Euclid’s postulates by observing the figure.

Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01

Level-02

Level-03

Level-04

I will Write the
I will identify the reality
I will Cite the
postulates limited to
in all aspects and applies
examples of daily
geometry along with
them in Mathematics and
axioms with better
life situations.
Write the axioms.
understanding.

I will think logically to
solve the problems
using axioms and
postulates.

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher.
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Learning outcome – 07: I will understand the types of triangles, their properties
and the criteria of congruency of triangles.
Learning Sheet - 19
Background Information: You have already learnt about some properties of triangles. Now you
are going to learn the congruency of triangle, criteria of congruency, inequality in triangles and
other properties in detail. Your have already verified many of these in your previous classes.
Now, let us learn a few by doing activities.
7.1: Put three non-collinear points on a paper and name them. Now join them by
drawing the line segments.
1) Name the shape obtained:
2) Name the sides and write their measurement.

3) Name the angles and write their measurement.

4) Find the sum of the three angles.
5) Define the triangle.
Note: Triangle is a closed plane figure bounded by three non-collinear line segments
intersecting at the end points.

Three non-collinear points

Three line segments intersects at end points. And
closed on the same plane.
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7.2 Observe the following figures, Identify which is triangle/which is not and give reason.
Sl.No.

Figures

Reason

1

2

3

4

Learning Sheet - 20
Types of Triangels.
7.3: Classify the trianalges by observing the angles marked. Write the type of the triangle
in the given table.

46

Acute angled triangles

Right angled triangles

Obtuse angled triangles

7.4 Classify the trianlges by observing the sides marked. Write the type of the triangle in
the given table.

(a)

(b)
47

(c)

(d)
Equilateral triangles

(e)
Scalene triangles

(f)
Isosceles triangles.

7.5 Draw the triangles as indicated.
1. Draw any two figures of triangles which are classified based on the angles.

2. Draw any two figures of triangles which are classified based on the sides.
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7.6 Match the following related to triangles:
1

A
Three equal sides

B
Scalene triangle

a

2

Two equal sides

b Obtuse angled triangle

3

Three unequal sides

c

Right angled triangle

4

All angles less than 90°

d

Equilateral triangle

5

One angle equal to 90°

e

Isosceles triangle

6

One angle greater than 90°

f

Acute angled triangle

Answer

7.7 Fill in the blanks:
1. If two sides of a triangle are unequal, the angle opposite to the longer side is______.
2. In any triangle, the side opposite to the larger angle is ___________.
3. Sum of two sides of a triangle is always greater than the____________.
4. The longest side of the right angled triangle is __________.
5. Measure of each angle of the equilateral triangle is ________.
6. If the two figures have the same shape and size, then they are_________.
7.8 Find the value of x in the following triangles.
(a)

(b)
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Learning Sheet - 21
Congruent Figures
7.9 Some congruent figures observed in daily life.

7.10 List the congruent figures/ objects, that can be cited examples for congruency.

7.11 Some congruent shapes observed in the geometry.
1)
2)

F PÉ¼ÀV£À ZÀlÄªÀnPÉU¼À À£ÄÀ ß ¤ÃªÀÇ ªÀiÁr wÃªÀiÁð£À ¥ÀÅ¶×PÀj¹
1.

PÉÆnÖgÄÀ ªÀ C¼ÀvUÉ ¼À ÀAvÉ wæ¨ÄsÀ dUÀ¼À£ÄÀ ß gÀa¹
the following activities yourself.
F 7.12
PÉ¼ÀV£ÀDoZÀl
ÄªÀnPÉU¼À À£ÄÀ ß ¤ÃªÀÇ ªÀiÁr wÃªÀiÁð£À ¥ÀÅ¶×PÀj¹
F wæ¨ÄsÀ dUÀ¼ÀÄ ¸ÀªðÀ ¸ÀªÄÀ ªÉÃ?

1.

PÉÆ1.nÖgConstruct
ÄÀ ªÀ C¼ÀvUÉ the
¼À ÀAvÉtriangles
wæ¨ÄsÀ dUÀ¼for
À£ÄÀ ß the
gÀagiven
¹
Fmeasurements.
wæ¨ÄsÀ dUÀ¼ÀÄ ¸ÀªðÀ Are
¸ÀªÄÀ ªÉthey
Ã? congruent?

2.

PÉÆnÖgÄÀ ªÀ C¼ÀvÉU¼À ÀAvÉ wæ¨ÄsÀ dUÀ¼À£ÄÀ ß gÀa¹
2. Construct the triangles for the given
F wæ¨ÄsÀ dUÀ¼ÀÄ ¸ÀªðÀ ¸ÀªÄÀ ªÉÃ?
2. measurements.
Are they congruent?
PÉÆnÖgÄÀ ªÀ C¼ÀvÉU¼À ÀAvÉ wæ¨ÄsÀ dUÀ¼À£ÄÀ ß gÀa¹
F wæ¨ÄsÀ dUÀ¼ÀÄ ¸ÀªðÀ ¸ÀªÄÀ ªÉÃ?
50

3.

A

P

B

4.

R

C Q

A

P

C
B

0
3. ABConstruct
the triangles
sides
AB=PQ=2
cm,
= PQ = 2cm,
BC = QR with
= 4cm
& ∠B
= ∠Q = 50
C¼À
vU
É ¼
À ÀAvÉ wæ¨ÄsÀ dUÀ
À£ÄÀ ß gÀa⎿B=⎿Q=500.
¹ PÀvÛÀj¹ MAzÀgÀ Cut them and put it
BC=QR=4cm
&¼angles
ªÉÄon
Ã¯Éone
ÆAzÀanother.
Ä Erj. Are
F wæthey
¨ÄsÀ dUÀcongruent?
¼ÀÄ ¸ÀªÀð¸ÀªÀÄªÉÃ?

C

Q

R

C

C

= PQ = 5cm,
= QR =with
4cmsides
& ∠CAB=PQ=5cm,
= ∠P = 500
4.AB Construct
theBC
triangles
C¼Àv
U
É ¼
À ÀAvÉ wæ¨ÄsÀ dUÀ&
¼À£angles
ÄÀ ß gÀa¹⎿C=⎿P=50
PÀvÛÀj¹ MAzÀg0À . Cut them and put it
BC=QR=4cm
ªÉÄÃ¯É
AzÀÄanother.
Erj. FAre
wæ¨they
ÄsÀ dUÀ¼congruent?
ÀÄ ¸ÀªÀð¸ÀªÀÄªÉÃ?
onÆone

C

Learning Sheet-22

A Story:
Thales, a philosopher and a mathematician of 6th century (A.D) who lived in Greece. Just
you observe how he calculated the distance from the shore to a ship at a little distance in the sea
which was anchored at the shore. At first a peg should be put on the shore in line with the ship.
On the same shore another peg to be put at a little distance from the first one. Further another to
be put at the middle of these. Then a line should be drawn from the second peg perpendicular to
the shore. Then we should walk looking at the ship in backward direction along the line, when
the middle peg seems in line with the ship, we should stop walking and that point to be marked.

Ship

Peg-1

Peg-3

Peg-2

Thales

Now the triangle formed in the sea and on the shore are congruent (Why?). Therefore, the distance
from the shore to the ship is same as the distance between the point on which Thales is standing
and the shore. (Why?)
Then how to find the distance? To know that we should learn the criteria of congruency of
triangles.
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7.12: Materials required: Straws, Protractor, Paper and a thick paper.
Preparation: Cut the straws as directed below.
1. 2 straws of length 8cm.
2. 2 straws of length 11cm.
3. 2 straws of length 5cm.
As shown in the figure, draw two angles of 80° , 60° and 40° . Cut the thick papers of different
colours and liable them on the card board.

Method-1: Follow the instructions given below and infer accordingly.
1. Make a triangle using three straws of different lengths. As
shown in the figure.
2. Make another triangle with other group of straws.
3. Measure all the angles of both the triangles using protractor.
4. Use the straws to make the triangles with different angles.
Questions:
1. Write the measure of three angles in the first triangle_____________________
2. Write the measure of three angles in the second triangle _____________________
3. Hove triangles are related? __________________________
4. How the sides of the above triangles are related?

________________________

5. Are the triangles congruent? ______________ Why? _________________________
6. Could the straws be rearranged to make the triangles with the different angles? ______
Conclusion: What we can conclude about the congruency of triangles if, all the sides of both the
triangles are equal? ______________________________________________
Method-2:
1. Take two straws and keep them on the paper piece such that
angle between them be 60° .(as shown in the figure).
2. Take another two straws of same lengths from other sets of
straws. Such that angle between them 600 (as shown in the
figure)
3. Draw a line to represent the 3rd side, similarly draw a line in
the 2nd triangle also.
4. Now measure the 3rd angle and length of 2 sides of both the
triangles.
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Questions:
1. What is the length of 3rd side of each triangle? ------------------2. What is the measures of other 2 angles? --------------------3. Are the triangles congruent? ----------- Why? -------------4. Do the same activity by choosing any two straws and with the angle of your choice.
5. Do you get the same result? ------------------6. Do you get the same result always? ------------------Conclusion: What can you conclude about the congruency of triangles formed by two side and
an angle subtended by them? Are they congruent?
Method-3:
1. Keep a straw on the piece of paper.
2. Keep the angles already cut at the end points of the straw (as
shown in the figure) and repeat the same with another straw of
same length to form the second triangle.
3. Draw a line along each the angle till the lines intersect. Repeat the
same step for another triangle.
4. Measure the 3rd angle and length of the 2 sides of both the
triangles.
Questions:
1. What is measure of 3rd angle in each triangle? ___________________
2. What is the measure of other 2 angles? ________________
3. Are the triangles congruent? __________ Why? _____________
Conclusion: What can we conclude about the congruency of triangles with a sided included by
two angles? Are they congruent? __________________________
Method-4:
1. Keep two straws together to make an angle of any measure. Similarly
make another triangle.
2. Keep the angle already made by paper at the free end of the longest
straw.
3. Now measure the 3rd side and the rest of the angles of both the triangles.
4. Repeat the same procedure with the paper
angle of 90° . Instead of 400. Draw same
length of the straws for hypotenuse. Measure
the other sides and angles.
Questions:
1. What is the length of the third side of each triangle? ___________________
2. What is the length of the other two sides of each triangle? ________________
3. Are the two triangles congruent? ____________________
4. Write the measure of sides and angles of the Right triangle________________
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Conclusion: Can we conclude the triangles with two equal sides and an angle equal are as
congruent triangle? ________________________
Are they congruent if they are right angled triangles? _____________________
7.13

Write the criteria for congruency of the triangles given below and also state that
criterion.

Learning Sheet-23
7.14 Prove that “in an isosceles triangle, angles opposite to the equal sides are equal.”
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7.15 In triangle ABC, perpendicular bisector of BC is AD. Show that triangle ABC is an isosceles
triangle with AB=AC.

7.16 ABC is an isosceles triangle. BE and CF are the altitudes drawn to
the equal sides AC and AB respectively. Show that, the altitudes are equal.

Me and My Learning (Self-Review of What I have learnt till now.).
1) What is a triangle?
2) What is the sum of interior angle of a triangle?
3) Write the types of triangles.
4) State the SAS criterion.

5) State the RHS criterion.

6) In the figure, if AB∥CD, AO = OD then prove that △AOB ≅ △COD
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Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01

Level-02

Level-03

Level-04

I will understand
and identify the
types of triangles
and solve the
problems based
on the properties.

I will understand and
identify the types of
triangles as well as
understand the criteria
for the congruency of
triangles.

I will solve the
problems by
applying the
appropriate criteria
of congruency of
triangles.

I will solve the Riders
based of congruency of
triangles.

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher
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Learning outcome-08 : I will understand the types and properties of quadrilaterals
and solve the problem.
Previous Knowledge: You learnt the various properties of triangles. You know that the triangle
is a plane figure obtained by joining three non-collinear points. Now let us mark four points Let
us see what we will get by joining them in order. If all the points are collinear (on the same line)
observe that, we will get a line segment. If three points out of four are collinear we will get a
triangle. Out of four points, if no three points are non-collinear, then we will get figure closed by
four sides. Like this, the plane figure which is obtained by joining the four points in an order is
called Quadrilateral. You may think, why should we study the quadrilateral? Just observe once
around you. You will see many objects are in the shape of quadrilateral. For example, the floor,
the walls, the roof, the windows of class room, black board, every sheet in your note book, the
surface of the table that you use for your studies etc. Some of them are given below.

Learning Sheet-24
8.1: 1. Join the points below and name the shapes.
1.

2.

2. Name the following points and join them. Also name the sides and angles.

3. Name the vertices, sides and angles. Also find the sum of the angles.
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4. Observe the following figures. Understand their properties by measuring their sides and
angles.

Properties

Square Rectangle Paralle- Rhombus Trapezium
logram

Kite

All sides are equal
Opposite sides are equal
Opposite sides are parallel
All angles are equal
Opposite angles are equal
Diagonals are equal
Diagonals bisect each
other
Diagonals bisect each
other at right angles.

8.3 Fill in the blanks with suitable answer.
1. A quadrilateral with 4 equal sides is__________
2. A quadrilateral with 4 equal sides and angles is_________
3. A quadrilateral with equal and parallel opposite sides and with four equal angles is__
4. In the rhombus, measure of the angle formed at the point of bisection of the diagonals
is____
5. A parallelogram with only one pair of opposite sides are parallel is ______
6. A quadrilateral with the opposite sides equal and parallel and with equal opposite angles
is _____
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Learning Sheet-25
8.4. Construct the quadrilateral according to the properties given below and examine
whether the property is TRUE/FALSE.
Properties

Figures

Sum of 4 interior angles of
a quadrilateral is 3600

TRUE/FALSE.
Each diagonal of a
parallelograms bisects it
into
two
congruent
triangles.
TRUE/FALSE.
Each angle of a rectangle
is a right angle.

TRUE/FALSE.
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Me and My Learning (Self-Review of What I have learnt till now).
1) What is a quadrilateral?
2) What is the sum of four interior angles of a quadrilateral?

3) Write the types of quadrilateral.

4) Write the similarities and difference of the following quadrilaterals.
1) Square and Rectangle

2) Square and Rhombus

3) Rectangle and the parallelogram
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4) Square and the parallelogram

Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01

Level-02

Level-03

Level-04

I will understand
the types of
quadrilaterals
with the help of
previous
knowledge.

I will identify similarities
and differences among
the different type of
quadrilaterals

I will solve the
problems by
applying the
properties of the
quadrilaterals

I will solve the
problems by applying
the properties of the
parallelogram

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher
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Learning outcome – 09 : I will solve the problems by applying the properties of
cyclic quadrilateral
Background Information : You have observe many circular shapes like, wheels of the vehicles,
bangles, dials of the clocks, coins, shirt buttons etc., in your daily life. Now let us recall some
concepts of the circle and let us understand the properties of the cyclic quadrilateral.
Learning Sheet-26
9.1: Identify the basic concepts related to the
circle in the following figure.
Points/lines

Concept

CD
OK
MN
EF
PQ
X
9.2: If all the vertices of the quadrilateral ABCD, then it is known
as Cyclic quadrilateral. You will find a very special property in the
quadrilaterals like this. Construct some cyclic quadrilaterals with
the sides of different lengths. (You can easily do it by constructing
the circles of different radii and marking four points on it). Then
mark the vertices of them as ABCD. Now measure the opposite
angles and tabulate in the following table.
Sl. No. Of the Cyclic
Quadrilateral

∠𝑨

∠𝑩

∠𝑪

1
2
3
4
5
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∠𝑫

∠𝑨 + ∠𝑪

∠𝑩 + ∠𝑫

9.3 In the give figure, PQ is the diameter of the circle with the centre O. If, ∠PQR = 55°, ∠SPR =
25° and ∠PQM = 50°, then find
(i) ∠QPR (ii) ∠QPM (iii) ∠PRS

9.4 In the figure, ABCD is a cyclic quadrilateral. If, ∠BCD = 100°
and ∠ABD = 50°, then find ∠ADB.

Me and My Learning (Self-Review of What I have learnt till now).
1. What is a cyclic quadrilateral?

2. In the figure, A, B and C are three points on the circle with centre ‘O’,
such that, |BOC = 30° and |AOB = 60°. If D is any point on the circle
excluding the arc ABC. Then, Find ∠ADC.

Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01
I will define
the cyclic
quadrilateral.

Level-02
I will list the
properties of cyclic
quadrilateral by
constructing it.

Level-03
I will solve the
problems by applying
the properties of the
cyclic quadrilateral

Level-04
I will solve the problems
by applying the properties
the angles of the cyclic
quadrilateral.

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher
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Learning outcome–10: I will bisect the line segment and the angle of given measurement
Previous Knowledge: In the previous chapters it was not necessary to construct the diagrams
with exact measurements while proving the theorems and solving the problems. These diagrams
were constructed as per the requirement and to facilitate you to cite the correct reasons.
Sometimes, we have to construct the diagrams with exact measurements. For example, to draw
the site plan of a building, to design the various instruments and in machine designing, to draw
the plan of the roads etc. To draw the diagrams like this we need appropriate geometrical
instruments. You should have a box with all the geometrical instruments show below.
Learning Sheet -27
10.1: Name all the following instruments and discuss their uses.

10.2: Bisecting an Angle:

Steps:
1. Construct and angle ∠𝐴𝐵𝐶 with the given measurement.
2. With a suitable radius, keeping B as the centre, draw an arc. Let it cut the rays AB and BC at
E and D.
3. With a suitable radius, draw two arcs keeping E and D as the centres, let them cut mutually.
Name the point of intersection as F.
4. Join the ray BF. The ray BF is the bisector of the angle ABC.
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10.3 Do it yourself by following the steps given in the example.
1) Construct an angle of 900 and bisect it.

3) Construct an angle of 450 and bisect it

2) Construct an angle of 600 and bisect it.

4) Construct an angle of 1200 and bisect it

10.4: Perpendicular Bisector of a Line:
Steps:
1. Draw a line AB of given length.
2. With a radius more than half of AB and keeping A as the Centre
draw two arcs above and below the line AB.
3. With the same radius and keeping B as the centre cut the previous
arcs. Name the point of intersections as X and Y.
4. Join X and Y to get the perpendicular bisector of the line segment
AB.
Do it yourself.
• Bisect the line segment of length 4cm

• Bisect the line segment of length 5cm
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Me and My Learning (Self-Review of What I have learnt till now).
1) Bisect the line segment of length 4 cm

2) Bisect the line segment of length 5 cm.

3) Construct an angle of 450 and bisect it.

4) Construct an angle of 300 and bisect it.

Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01

Level-02

Level-03

Level-04

I will draw a
line segment
using the scale
and to bisect it.

I will construct an
angle using the
protractor and I can
construct a bisect or of
the angle.

I will construct the
angles using the
scale and compass
only.

I will bisect the line
segments and the angles.

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher
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Learning outcome – 11 : I will construct the triangle for the given measurement.
Previous Knowledge: Till now we have considered some basic constructions. Further, let us
construct the triangles that we have learnt in the previous classes. Recall the SSS, SAS, ASA and
RHS Criteria for congruency of two triangles.

Learning Sheet -28
11.1 Construct the triangle for the given measurement.
Construction of triangle when two sides and an included angle is given:
Construct a triangle ABC with BC= 5cm, |B=50° and AB =4.5cm.
Steps:
1) Draw a line segment BC of length 5cm.
2) Keep the protractor at B and mark a point X at an angle 50°.
3) Joint BX.
4) With a radius of 4.5cm, cut the line BX using the compass with
B as centre.
5) Name the point of intersection as A.
6) Join AC. ABC is the required triangle.
11.2 Construct a triangle ABC with BC= 6.5cm, |B=90° and AB =7cm.
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11.3 Construction of a triangle when the sides are given:
Steps:
1) Draw a line segment YZ of length 5cm.
2) With radius of 5cm draw an arc with Y as centre. With the same radius
now keeping Z as centre draw another arc. Let it cut the previous one
at X.
3) Joint YX and ZX. XYZ is the required triangle.
11.4 : Construct a triangle PQR with PQ = PR = QR = 7cm.

11.5 : Construction of a triangle when two angles and a side included is given:
Steps:
1) Draw a line segment of 5cm.
2) Using the protractor mark 60° 𝑎𝑛𝑑 50° angle at Q and R
respectively.
3) Draw a line from Q through the point marked for 600.
4) Draw the line from R through the point marked for 50° till it cuts
the previous line.
5) Name the point of intersection a P. PQR is the required triangle.
11.6 : Construct a triangle XYZ with YZ = 6cm, |Y = 110° and |Z =30° .
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11.7: Construction of a triangle when the perimeter and the two base angles are given.
Given the base angles ∠B and ∠C and AB + BC + CA. We have to construct the triangle ABC.
Steps of construction:
1. Draw a line segment XY equal to the length of AB + BC
+ CA.
2. Construct such that ∠LXY = ∠B and the angle ∠MYX =
∠C.
3. Bisect the angles ∠LXY and ∠MYX. Let the bisectors of
angles meet at A.
4. Draw perpendicular bisector PQ to AX and RS to AY.
5. Let PQ intersect XY at point B and RS intersect XY at C. Joint AB and AC. ABC is the
required triangle.
11.8 Construct a triangle ABC with ∠B = 60°, ∠C = 45° and AB + BC + CA = 11 cm.
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Me and My Learning (Self-Review of What I have learnt till now).
1) Construct a triangle ABC with BC = 6 cm |B=60° and AB = 5cm.

2) Construct a triangle PQR with PQ = PR = QR = 6 cm.

3) Construct a triangle PQR with QR = 7 cm, |Q = 700, |R = 600

Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01

Level-02

I will construct the
I will construct an
triangles when 3
isosceles triangle and a
sides, 2 sides and
right angled triangle.
an angle are given.

Level-03
I will construct an
isosceles triangle
and a right angled
triangle

Level-04
I will construct the
triangle when
perimeter and its base
angles are given

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher
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Learning outcome – 12 : I will recall the basic operations and basic concepts of algebra.
Background Information: Before 300 years B.C. using the letters to represent the unknown
terms was very common in practice in our country. The famous mathematicians of India;
Aryabhata, Brahmagupta, Mahaveera and Bhaskara-II have contributed for the development of
algebra.
Algebraic expression is one of the basic concepts of algebra. They are very much helpful in
solving many daily life problems.
Learning Sheet - 30
12.1 1) As shown in the figure, many dining tables are arranged in the dining hall of a hostel.

Answer the following questions by observing the number of chairs and tables.
• Four chairs are arranged around a dining table.
• Two tables are joined together and six chairs are arranged around them.
• If three tables are joined together, then how many chairs can be arranged around
them?
Answer: 8
• In the same manner If four tables are joined together, then how many chairs can be
arranged around them?
Answer:
• If the same is continued further, If seven tables are joined together, then how many
chairs can be arranged around them?
No. of tables

1

2

3

4

...............................................

X

No. of chairs 4=2+2 6=4+2 8=6+2 10=8+2 ..............................................
General form 2(1)+2 2(2)+2 2(3)+2 2(4)+2 ..............................................

2x + 2

Let us go on increasing the number of tables, then we could not be able to find the number of
tables at the end. Let us assume the number of tables be x. Then number of chairs becomes 2x+2.
• Observe the general form. Identify the number that is unchanged.
Answer:____________
• Which number is changing?
Answer:_______________
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Number of tables (x) is changing. Excluding 2 chairs, the number of the remaining chairs (2x)
are also changing.
• What are changing numbers called?
Answer:______________
• What are the unchanged numbers called?
Answer:______________
• Even over a period of time and place, value of the numbers 50, 22, 36, 1240 etc. are same.
That means their value is constant. They are called Constants.
• But the value of x, y, m, p etc, will change with respect to time and place. That means their
value will change as time and place changes. So, they are not constants. They are called
Variables.
2) Can you cite a few more examples for constants and variables?
Constants
Variables

3) Fill this Rangoli (figure) with blue where there are constants and with orange where there are
variables.
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Learning Sheet - 31
12.3 Like terms and unlike terms.
1) You have already learnt to identify the constants and variables. Then can you able to
answer the following questions?
1. Write an example for constant.
Answer:
2. Write an example for variable.
Answer:
3. Write both the examples together.
Answer:
4. Do you getting the answers like 2a, 6z etc.?
Answer:
5. These terms are called algebraic terms. Can you give another two examples?
Answer:
6. 4x, 5y2, -56z, 16x, 15mn, 45x are algebraic terms. Group the terms which have same
variables among these.
Answer:
7. Since the terms belonging to the group are having same variable, can we call the terms as
like terms?
Answer:
8. 4x, 5y2, -56z, 16x, 15mn, 45x group the terms with different variables.
Answer:
9. Since the terms belonging to the group are having different variable, can we call the terms
as unlike terms?
Answer:
2) Can you write 4 like and unlike terms for the following algebraic terms?
Sl. No.
1.
2.
3.
4.
5.
3) Group the terms
below.

Terms
4xy
5m2n
24r
-5z3

Like terms

Unlike terms

10pq2
given below into like terms and unlike terms. Write them in the box given
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Like terms

Unlike terms

Learning Sheet - 32
12.4 Algebraic expression and its types:
1) Some statements are given in the table, express them as algebraic expressions.
Sl.No.

Statements

1

6 is added to y.

2

15 is subtracted from P.

3

8 is multiplied by t.

4

n multiplied by 7

5

5 is added to twice of q.

6

3 and y are added.

Expressions
y+6

2) The expression obtained by this table are called algebraic expression. Can you write a few
more algebraic terms?
1
6
2
7
3
8
4
9
5
10
3) The algebraic expressions that we learnt can be classified into three important groups.
Observe the table and answer the questions.
Monomials
3a
4x
21mn
5z3
1.
2.
3.
4.

Binomials
2a+4
x-6
2a2+3b2
2s-3t

Your answers
How many terms are there in monomials?
How many terms are there in binomials?
How many terms are there in trinomials?
Is 2x+4x a binomial?

Trinomials
a+b+c
x-y+5
m2+n2-n3
5v+4u+6t
Answers
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5. Can you write another two examples for monomials?
6. Can you write another two examples for binomials?
7. Can you write another two examples for trinomials?
•
•
•
•

Monomial: The algebraic expressions with only one term.
Binomials: The algebraic expressions with two terms.
Trinomials: The algebraic expressions with three terms.
Polynomials: The algebraic expressions with more than three terms, like 2a + 3b + 4c + 5d,
x2 + 2y2 + 4z2 -3xy + 4yz.
Two unlike terms are separated in binomials and three unlike terms are separated in trinomials
by the signs of addition and subtraction (+ and -).
4) Classify the following as polynomials, monomials, binomials and trinomials. Which is the
polynomial that does not belong to these groups?
x + y, 1000, x + x2 + x3 + x4, 7 + y + 5x, 2y – 3y2, 2y – 3y2 + 4y3, 5x – 4y + 3xy, 4z - 15z2,
ab + bc + cd + da, pqr , p2q + pq2 , 2p + 2q
Monomials

Binomials

Trinomials

Polynomials
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12.5 Fundamental operations on simple algebraic expressions: Addition, Subtraction,
Multiplication and Division.
1) Add/ Subtract the like terms as shown in the example:
1) 2x + 3x + 5x
2) 10p – 8p
= (2 + 3 + 5) x
= (10 – 8) p
= 10x
= 2p
3) 6x + 4x + 10x
4) 15p – 4p

5) 3y + 8y + 5y + 13y

7) 8m + 4m + 12m

6) 6) 20m – 12m

8) 10y – 6y
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2) Multiply the following as shown in the example.
3x × 5y = 15xy

- 4p × 7p =

3x × 5y

3x × 5y × 2z = 30xyz

- 5m × 6n =

4x × 3y × 5z =

3) Multiply the following as shown in the example.
Example: 3x (5y + 2)

2x (3x + 5xy)

= 3x(5y) + 3x (2)
=15xy + 6x
3m (7n + 5)

12x (4y + 6)

4) Multiply the following as shown in the example.
Example: (a + 7) (b - 5)

(2x + 5) (4x - 3)

= a (b - 5) + 7(b - 5)
= ab - 5a + 7b - 35
(a + 5) (b - 8)

(y + 3) (y - 9)

5) Multiply the following as shown in the example.

(a + b) (2a + 3b – c)

Example:
2

(a + 5) (a + 3a + 5)
= a (a2 + 3a + 5) + 5(a2 + 3a + 5)
= a3 + 3a2 + 5a + 5a2 + 15a + 25
= a3 + 8a2 + 20a + 25

(x + y) (3x + 2y – z)

(a + 4) (a2 + 2a + 7)
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6) Divide the following as shown in the example.
Example:
Example:
4
2
1) 25x ÷ 5x
2) -6020xy2z4 ÷ 2xyz
=

=

25𝑥 4

=

5𝑥 2
5×5×𝑥×𝑥×𝑥×𝑥

=

5×𝑥×𝑥

=5×𝑥×𝑥
= 5𝑥 2
3) 36x4 ÷ 6x2

−6020𝑥𝑦 2 𝑧 4
2𝑥𝑦𝑧
−3010 × 2 × 𝑥 × 𝑦 × 𝑦 × 𝑧 × 𝑧 × 𝑧 ×𝑧
2×𝑥×𝑦×𝑧

= -3010 × 𝑦 × 𝑧 × 𝑧 × 𝑧
= -3010yz3
4) 250y4 ÷ 5y2

7) Divide the following as shown in the example.
Example:
1) 24m4 + 40m2n2 + 32m4n3 ÷ 8mn
=

=
=

2) p 3 + 2p2 + 3p ÷ 2p

24𝑚4 + 40𝑚2 𝑛2 + 32𝑚4 𝑛3
24𝑚4
8𝑚𝑛
3𝑚3
𝑛

+

8𝑚𝑛
40𝑚2 𝑛2
8𝑚𝑛

+

32𝑚4 𝑛3
8𝑚𝑛

+ 5mn +4m3n2

3) 8x 3 + 10x2 + 14x ÷ 2x

4) 35m 3 + 10m2 + 25m ÷ 5m
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7) Factorise:
a) Factorise by taking common factor
x2 + xy

5m2 + 35m

= x.x +x.y

=5xmxm+5x7xm

= x (x + y)

= 5m (m+7)

P2 + pq

8x2 + 72xy

6m2 + 30mn +54m

4p2 + 20pq +36p

b) Factorise by grouping
ax + bx – ay – by
= (a.x + b.x) (-a.y – b.y)
= x (a + b) – y (a + b)
= (a + b) (x – y)
x2 + xy + 6x + 6y

am + bm – an – bn

m2 + mn + 9m + 9n

C) Factorise
x2 + 7x + 12
= x2 + 4x + 3x + 12
= x (x + 4) + 3 (x + 4)
= (x + 4) (x + 3)
y2 – 10 y + 21
= y2 – 7y – 3y + 21
= y (y – 7) – 3 (y – 7)
= (y – 7) (y – 3)
m2 – 4m – 12

x2 + 9x + 18

y2 – 14 y + 49

5p2 + 15p + 10
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(a) Divide the following as shown in the example.
Example:
1) (8x2 + 16x) ÷ (x + 2)

=
=
=

Example:
2) (y2 + 7y + 10) ÷ (y + 5)

8𝑥 2 + 16𝑥

=

𝑥+2

=

8×𝑥×𝑥+8×2×𝑥
𝑥+2

=

8×𝑥(𝑥+2)
𝑥+2

=8𝑥
(12x2 + 24x) ÷ (x + 2)

=

𝑦 2 + 7𝑦 + 10
𝑦+5
𝑦 2 + 5𝑦 + 2𝑦 + 10
𝑦+5
𝑦(𝑦 + 5) + 2(𝑦 + 5)
𝑦+5
(𝑦 + 5)(𝑦 + 2)
𝑦+5

=𝑦+2
(x2 + 9x + 18) ÷ (x + 3)

(b) Divide the following as shown in the example.
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Note: Remember the following regarding the addition, subtraction, multiplication and
division of the algebraic terms.
Addition of
algebraic terms

• We have to add like the terms only.
• We should not add the unlike terms.
• While addition, we have to add the constants of like terms.

Subtraction of
algebraic terms

• We have to subtract like the terms only.
• We should not subtract the unlike terms.
• While subtraction, we have to subtract the constants of like terms.

• Constants should be multiplied first.
Multiplication of • While multiplication of like terms, the product should be expressed in
the exponent form.
algebraic terms
• Example: a x a = a2
Division of the
algebraic terms

• Constants should be divided first.
• While division, the variables of like terms should also be divided.
• Example: a ÷ a = 1

Me and My Learning (Self-Review of What I have learnt till now).
I.
Fill in the blanks correctly.
1. The variable in x + 8 is -------------2. Co-efficient of x2 in 10x2y is __________.
3. Algebraic terms of same kind are called___________.
4. Number of terms in a binomial are_________.
5. The algebraic expression with more than three like terms is called _____.
Fill in the blanks
Levels of Evaluation: (I mark a ✓ how I have learnt)
4a
3mn
54x

Level-01

Level-02

I will identify and
define constants,
variables ; the basic
concepts of algebra.

I will find the
variables,
constants and
coefficients.

+
+
×

4a
11p
24x
-23z3

=
=
=
=
=

12mn
88p
-138z3

Level-03
I will define an
algebraic term,
monomials, binomials
and trinomials.

Level-04
I will solve the problems
involving the basic
operations on the simple
algebraic expressions.

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher
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Learning outcome–13 : I will plot the points in Cartesian system of coordinates & also
identify the coordinates of a point in Cartesian plane.
Background Information: The position of a point in a plane is represented with the help of two
mutually perpendicular lines. The branch of mathematics that deals with this is known as
Coordinate Geometry.
The position of a point in the plane can be described with the help of two
dimensions (Latitude and Longitude). This idea was developed in 17 th
century by the mathematician Rene Descartes (1596-1650), to
commemorate his contribution, this system is named as Cartesian system
of coordinates.
Learning Sheet - 34
13.1 Necessity of the graphs:
Observe the adjoining figure and answer the following questions.
1. Three points are marked in a plane. Is it possible to find the v
position value of these points?
Answer:
2. Is it possible to measure the distance between these points?
Answer:
• If we measure using a meter scale, we cannot get the correct distance between the points.
Then let us draw the lines in the plane as follows.

.C
.A
.B

3. Is it possible now to find the value of these points?
Answer:
•

In the situations like this, we have to draw a graph. This graph helps us to find the position
(value) of the points. On the graph, we need the X and Y coordinates to plot a point. Observe
the following graph sheet. Some points are plotted and the coordinates also have been given
to them. Observe that, how they have written the coordinates of the points.
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Coordinates of A are (3, 2)

.A

.C

Coordinates of B are (5, -4)
Coordinates of C are (7, 4)

.B

XOX’ and YOY’

13.2 Quadrants of the graph:
Do
it

yourself as shown in the figure.
1. Find the coordinates of the points plotted on the
given graph sheet.
Answer: The coordinates of the points plotted on the
graph sheet are,
A (2,3)

B (0, -4)

C (1, -3)

D (4,1)

E (1,0)

F (-3, -2)

G (-4,3)

H (2, -4)

I (-2, -4)

J (-1,1)
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Learning Sheet - 35
2. Write the coordinates of the points plotted on the given graph sheet.

1. Some figures are given in this diagram. Write the coordinates of the figures on the graph sheet.

1. Write the coordinates of the vertices of each plane figures drawn on the graph sheet., in the
given table.
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Sl. No.
1
2
3
4

Coordinates of the vertices
,
)
,
)
,
)
,
)

A(
B(
C(
D(

5

E(

,

)

6

F(

,

)

7

G(

,

)

8

X(

,

)

9

Y(

,

)

10

Z(

,

)

11

W(

,

)

2. Name vertices of the each plane figures and write their
coordinates.

13.3
1. With suitable scale, draw a graph for the given values in the table.
Petrol (in litters)

1

2

3

4

5

Price in Rs.

5

10

15

20

25

Scale: x -axis : 1cm = 1 litre
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3. With suitable scale, draw a graph for the given values in the table.
No. of apples
Price in Rs.

2
10

4
20

6
30

8
40

10
50

Scale: X-axis:
Y-axis:

Me and My Learning (Self-Review of What I have learnt till now)
1) Coordinates of the Origin are ________

2) The point (+3 ,+4 ) lies in the______ quadrant

2) A point on the X-axis is of the form _____. 3) A point on the Y-axis is of the form _______.
3) Plot the points in the graph.

(+4 ,+2 ) (-2 ,+1 ) (-3 ,-2 )
(+3 ,-2 ) (+4 ,0 ) (0 ,-2 )
Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01

Level-02

I understood the
basic concepts of
the Graphs.

I will plot the
points on the
Cartesian plane.

Level-03
I will plot the points on the
Cartesian plane as well as
write the coordinates of
the points plotted on the
graph sheet.

Level-04
I will easily solve any
problem related to
coordinate geometry.

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher
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Learning outcome – 14 : I will solve the linear equations with two variable
Background Information: In the words of Edmond Halley, “The very important use of the art
of Analysis is to convert the problems of mathematics into the equations and presenting them in
the words as simple as possible.”
An algebraic equation means, the statement that describes equality of algebraic expressions
included by the variables.
14.1 If degree of the equation is One, then they are called Linear equations.
Example: m + 2 = 0, 5x + 3 = 1, 3x + 6 = 12
If a linear equation is described in one variable, then it is called linear equation with one variable.
Learning sheet - 36
Solution of Linear Equation in One variable.
Find the solution of the following by trial and error method.
Model Problem:
Equation: 1) y + 4 = 7
Value of the
variable
1

LHS

RHS

1+4=5

7

5≠7

NO

2

2+4=6

7

6≠7

NO

3

3+4=7

7

7 =7

YES

Equality of LHS and RHS (YES/NO)

Equation: 2) 𝗑 + 5 = 9
1
2
3
4
Equation: 3) p – 8 = 7
10
12
14
15
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Learning sheet - 37
14.2 Balance-Find the answer using the Balance
I have 6 boxes of mangoes. When my friend gives 2 mangoes to me, then the total mangoes with
me will be 26. Then, how many mangoes are there with me in 6 boxes?
Step-1: Write the statement in the form of Step-2:
equation. 6x + 2 = 26, means, here x is
number of boxes.

Step-3:

Step-4: Subtracting 2 from both sides

Step-5: Multiplying by 6 on both sides.

Step-6: Answer x = 4

14.3 1) Solve the equations without using the Balance (figure).
x – 5 = 15
x + 8 = 20
Adding 5 on both sides.
subtracting 8 from both sides.
x – 5 + 5 = 15 + 5
x + 8 – 8 = 20 – 8
x = 20
x = 12
m – 6 = 14
y + 7 = 10

x–2=7

m + 5 = 15
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2) Solve the equations without using the Balance (figure).
𝑥
4

= 12

Multiplying both sides by 4.
𝑥
4

6

𝑦
8

7𝑥

× 4 = 12 × 4

x = 48
𝑥

7x = 35
Dividing both sides by 7.
7

=

35
7

x=5

=9

9x = 45

= 11

5m = 75

3) Solve the equations.
2x – 3 = 7
Adding 3 on both sides.
2x – 3 + 3 = 7 + 3
2x = 10
Dividing both sides by 2.
2𝑥
2

=

3x + 9 = 5

10
2

x=5
7x – 9 = 16

14y – 8 = 13

4) Solve the equations.
2x – 3 = x + 2
Adding 3 on both sides.
2x – 3 + 3 = x + 2 + 3
2x = x + 5
subtracting x from both sides.
2x – x = x + 5 – x
x=5

5x + 9 = 3x + 5
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Learning Sheet - 38
14.4 Solve the problems of application level.
1) Sum of two numbers is 95 and one number is 15 more than the other. Find the numbers.

2) In a class number of boys and girls are in the ratio 4:9. If number of boys is 10 more than the
number of girls. Then find the total number of students in the class.
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Learning Sheet - 39
14.5 Meaning and properties of Linear equations in two variables.
Linear equation in one variable

Linear equation in two variables

Standard form: ax + c = 0
Example: 3x + 5 = 7

Standard form: ax + by + c = 0
Example: 4x + 5y + 9 = 0

Contains One variable.

Contains Two variables.

Write the following linear equations in the form of 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 and then write the values
of 𝑎, 𝑏 𝑎𝑛𝑑 𝑐.
1
2
3
4
5

Equations
2x + 6y = 4
4x + 5y = 10
2p = 6q
3x = 8y
y–4=0

𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 𝑓𝑜𝑟𝑚
2x + 6y – 4 = 0

a
2

b
6

c
-4

2p – 6q + 0 = 0

2

-6

0

Express the following statements as the linear equations in two variables.
1. Cost of a computer is 4 times the cost of a mobile phone.
2. Perimeter of a rectangle is 36 m and length is thrice its breadth.
3. In a cricket match two batsmen scored 140 runs in a partnership. Then the runs scored by
each batsman is.
4. If my age is subtracted from my father’s age, it gives 40.
5. If a number is multiplied by another, the product is 96.
6. Write two solutions for each of the following equation:
1) x + 2y = 6
3) 2x + y = 8
x = 0 2y = 6 ⟹ y = 3
y=0 x=6
(0, 3) (6, 0)
2) 4x + 3y = 12
4) 2x + 4y = 8
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Learning sheet - 40
14.6 Representing the linear equation in two variables in a graph
1) 3x + 4y = 12
Steps : x = 0
0 + 4 y = 12
4 y = 12
y=
y=0

12
4

3(0) + 4y = 12

=3

3x + 4(0) = 12
3x + 0 = 12
3x = 12
x=

x

0

4

y

3

0

12
3

2) x + y = 5
Steps :
x = 0 (0) + y = 5
y=5
y = 5 x + (5 )= 5
x=5–5=0
x=0

=4
X
Y

0
5

5
0

Represent graphically:
1) x + y = 5

2) 2p – 6q + 3 = 0

91

Me and my Learning (Self-Review of What I have learnt till now)
1)

What is meant by linear equation in two variables? Give example

2)

Write each of the following linear equations in the form of ax + by +c = 0 and write the
value of a, b & c
1) -2x + 3y =6
2) 2x = -5y

3)

Write 2 solutions for each of the following equations
1) x + 2y = 6

2) 4x + 3y = 12

4) Draw the graph for the linear equation x + y = 5

Levels of Evaluation (I mark a ✓ how I have learnt)
Level-01

Level-02

Framing an
equation in one
variable and its
solution

Framing an
equation in one
variable, two
variables and its
solution

Level-03

Level-04

Framing an equation in one variable,
I will solve any
two variables and its solution.
given problem
Representing the linear equations in
easily
graph

Feedback by teacher about my learning

Date

Signature of the teacher
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Learning Outcome – 15 : I will solve the problems by applying the algebraic identities.
Background Information: An equation has two sides. Left Hand Side (LHS) and Right Hand
Side (RHS) separated by an Equal sign (=).
Learning Sheet - 41
15.1 1) Two types of statements given in the table. Observe them. What is the difference between
them?
Sl.
No.
1
2
3
4
5
6

Statements : Type-1
6 is added to y.
15 is subtracted from P
n is subtracted from 4
8 is multiplied by t
n is divided by 7
4 is subtracted by thrice of m

Statements : Type-2
If 6 is added to y, then we get 25.
If 15 is subtracted from P then we get 30.
If n is subtracted from 4, then we get 2.
If 8 is multiplied by t, then we get 48.
If n is divided by 7, then we get 28.
If 4 is subtracted by thrice of m, then we get 40.

The first type of statements are called rules and the second type are called equations.
1) Express the following equations in statements.

1

Equation
𝗑 + 20 = 25

2

q – 15 = 2

3

3m = 6

Sl. No.

𝑡

Statement
If 20 is added to x, we get 25.

= 10

4

5

5

n + 7 = 10

2) You come across some situations in your daily life. They are given below. Write the
equations for them.
(1) I have a few pens. My friend also gave me 5 pens. Now I have a totally 16 pens.

X + 5 = 16
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(2) Age of Siri is twice the age of Siddu.
Age of Siri = p, Age of Siddu = q
p

2p

∴ 𝑝 = 2𝑞

(3) In a cricket match, a batsman required one more run to score his 100 runs.

(4) Cash with Gowri is 4 times that of with Suchitra.

3) Match each of the statements in left side with the equations on the right.
Sl. No.
Statement
Equation
1

11times m is 110

7t + 30 = 51

2

If p is subtracted from then 3 we get 8.

y – 15 = 10

3

adding 7 times ‘t’ to 30 gives 51.

4

reducing 15 from y gives 10.

5

7 times ‘x’ gives 63.

Answer

7x = 63
11m = 110
3–p=8

4) Write the following equations as TRUE or FALSE.
1) In an equation there is an is equal to sign between Left Hand Side and Right Hand Side of
an equation.
2) 7 is subtracted from y. The equation form is y + 7.
3) An equation compares two quantities.
4) If 4 is added to the twice of a number, we get 30. The equation form of this is
2𝗑 + 4 = 3.
5) The height of my sister is equal to my height. It is represented by the equation as m = m.
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Learning Sheet - 42
15.2 Solving the problems using the Identities.
An Identity: An equation that is true for all the values of the variable is called an identity.
1) Some figures representing the identities and the equations are given below. Do it yourself at
home or in the class. Discuss how they become identities.

Identity- 1.
(x+a) (x+b) = x2 + x(a + b) + ab

Identity- 2

Identity- 4;

Identity-3:
In the above table, Identities are given with the figures. Cut the figures as it is on the card board
sheets. Discuss with your friend that, how each equation is obtained and write in the space given
below.
a) (x + y) (x - y)
1) (𝑥 + 𝑦)2
2) 𝑥 2 - 𝑦 2
3) (𝑥 − 𝑦)2

𝑏) 𝑥 2 - 2xy + 𝑦 2
c) x2 + x (a+b) + ab

4) (x+a) (x+b)

d) 𝑥 2 + 2xy + 𝑦 2
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2) Expand the following using the suitable identity as shown in the example.
1] (x + 2) (x + 3) = x 2 + x (2 + 3) +(2)(3)
= x 2 + x (5) + 6
= x 2 + 5x + 6

2) (x + 4) (x +5)

3) (x + 6) (x +2)

4) (x + 7) (x +3)

5) (x + 3)2

6) (2x + 3y)2

= x 2 + 2(x)(3) + 32
= x 2 + 6x + 9
7) (5x − 3y)2

8) (x − 5)2

= (5x)2 - 2(5x) (3y) + (3y)2
= 25x 2 - 30xy + 9y 2
10) x 2 – 64

9) x 2 - 25
= x 2 - 52
= (x + 5) (x - 5)
11)

25 2
x
16

-

5

2

y2

6) 49x 2 - 16y 2

9
y 2

= [ x] - [ ]
4

3

5

y

5

y

4

3

4

3

=[ x+ ][ x− ]
3) You have already learnt the multiplication of trinomials.
Multiply the following algebraic expression.
(a + b + c)2 = (a + b + c) (a + b + c)
(a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca
(4a − 2b − 3c)2
= (4a)2 +(−2b)2 +(−3c)2 + 2(4a)(−2b) + 2(−2b)(−3c) + 2(-3c)(4a)
= 16a2 +4b2 +9c 2 − 16ab + 12bc −24ca
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Expand the following using the suitable identity as shown in the example.
1) (x + 2y + 3z)2

2) (a + 2b + 3c)2

4) You have already learnt the multiplication of trinomials.
Multiply the algebraic expression (a + b)3 = (a + b) (a + b) (a + b)

(a + b)3 = a3 + b3 + 3ab (a + b)

Expand the following using the suitable identity as shown in the example.
(3p + 4q)3 = (3p)3+(4q)3+ 3(3p) (4q) [3p + 4q]
= 27p3 + 64q3 + 36pq [3p + 4q]
= 27p3 + 64q3 + 108 p2 q + 144 pq2
(2x + 3 y)3

(2a + 5b)3
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5) You have already learnt the multiplication of trinomials.
Multiply the algebraic expression (a – b)3 = (a – b) (a – b) (a – b)

(a – b)3 = a3 – b3 – 3ab (a – b)
Expand the following using the suitable identity as shown in the example.
(5x − 3y)3 = (5x)3 − (3y)3 − 3(5x) (3y) [5x – 3y]
= 125x3 – 27y3 – 45xy [5x – 3y]
= 125x3 – 27y3 – 225 x 2 y + 135 xy 2
(3 x − 4y)3

(2 x − 4y)3

6) Expand the following using the suitable identity as shown in the example.
If, a + b = 6 and ab = 8, then find 𝒂𝟑 + 𝒃𝟑 .
a + b = 6 (cubing on both sides)
(𝑎 + 𝑏)3 = 63 [(𝑎 + 𝑏)3 = 𝑎3 + 𝑏 3 +3ab (a + b)]
𝑎3 + 𝑏 3 + 3ab (a + b)] = 216
𝑎3 + 𝑏 3 + 3(8)(6) = 216
𝑎3 + 𝑏 3 + 144 = 216
𝑎3 + 𝑏 3 = 216 - 144
𝑎3 + 𝑏 3 = 72
2) If, x + y = 7 and xy = 12, then find x 3 + y 3 . 3) If, a – b = 2 and ab = 15, then find (𝑎3 − 𝑏 3 ).
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4) Find the value of the following using the suitable identity (Use the hint given)
1) (103)2 =(100 + 3)2

2) (97)2 = (100 − 3)2

3) (101)3 = (100 + 1)3

4) (99)3 = (100 − 1)3

Me and My Learning (Self-Review of What I have learnt till now)
1) Factorise using the identity: 25𝑎2 + 20𝑎 + 4

2) Expansion of (𝑥 + 𝑦 + 𝑧)2 is________________________________________
3) Expansion of (𝑎 − 𝑏)3 is ______________________________________________
4) Find the value of (99)3 using the suitable identity.
Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01

Level-02

Level-03

Level-04

I will write the
statement in the form
of equation.

I will write the
statements for the
given equations.

I will write all the
identities.

I will solve the problems
using the identities.

Teacher’s feedback regarding my learning.

Date:

Signature of the Teacher
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Learning outcome – 16 : I will recall the polynomials - types, value, zero, degree
and apply the remainder theorem and factor theorem
Background Information:
In the algebraic expressions if, the exponents of the variables are whole numbers, then the
expressions are called polynomials. The highest power of the variable in a polynomial is known
as the degree of the polynomial.
Observe the type, standard form and degree of the polynomials.
Type
Liner polynomial
Quadratic polynomial
Cubic polynomial
Polynomial
Example:
Polynomial
Example:

Standard form
p (x) = ax + b
p (x) = ax2 + bx + c
p (x) = ax3 + bx2 + c x +b
p (y) = y4 - 6y + 1
p (x) = x5 + 2x2 - 3x + 6

Degree
1
2
3
4
5

Learning Sheet - 43
16.1 1) Write the degree and type of the polynomials in the following table.
Polynomials
Degree
Type
p (x) = 5x + 6
p (x) = 4x2 + 2x + 7
p (x) = x3 + 5x2 – x +4
2) Do as directed in the table :
1) If, p (x) = 3x + 5, find p(1) & p(2)
p (1) = 3(1) + 5 = 3 + 5 = 8
p (2) = 3(2) + 5 = 6 + 5 = 11

2) If. p (y) = 2y2 - 6y + 3, then find p (1) & p (3)
p (y) = 2y2 - 6y + 3
p (1) = 2(1)2 - 6(1) + 3 = 2 – 6 + 3 = 5 - 6 = -1
p (3) = 2(3)2 – 6(3) + 3 = 18 – 18 + 3 = 0 + 3 = 3

1) If p (x) = 8x + 12, then find p(1) & p (2) 2) If. p (y) = 3y2 - 8y + 2, find p (1) & p (3) .
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Learning Sheet - 44
16.2 Zero of a Polynomial:
If p(x) = x – 1, then what is the value of p (1)? Let us try by doing it.
p (1) = 1 – 1 = 0
Since p (1) is 0, We call ‘1’ as a zero of the polynomial p(x).
Example: p(x) = 6x – 3
If p(x) = 0, then 6x – 3 = 0

∴ 6x = 3 i.e., x =

1
3
=
6
2

Find the zeroes of the following polynomials.
1) p(x) =3x - 2
2) g(x) = 𝑥 2 – x – 2

3) f(x) =3 – 6x

4) p(x) = 2x - 1

Verify whether the given values of x are the zeroes of the polynomial?
1
1) P(x) = 3x + 1; x = 2) p(x) = x2
x=0
3
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Learning Sheet - 45
16.3 Remainder theorem.
Let 𝑝(𝑥) be any polynomial of degree greater than or equal to one and let 𝑎 be any real number.
If 𝑝(𝑥) is divided by the linear polynomial 𝑥 − 𝑎, then the remainer is 𝑝(𝑎).
Example:
Find the remainder when 𝑝(𝑥) = 𝑥 3 − 2𝑥 2 + 5𝑥 + 2 is divided by 𝑔(𝑥) = 𝑥 – 2 using
remainder theorem.
P(x) = 𝑥 3 − 2𝑥 2 + 5𝑥 + 2
( x – 2 = 0 & x = 2)
P(2) = (2)3 − 2(2)2 + 5(2) + 2
= 8 – 8 + 10 + 2 = 12
1) Find the remainder when P(x) = 𝑥 3 − 3𝑥 2 + 4𝑥 + 6 is divided by g(x) = x – 3 using
remainder theorem.

Learning Sheet - 46
16.4 Factor theorem:
If 𝑝(𝑥) is a polynomial of degree 𝑛 ≥ 1 and 𝑎 is any real number, then (i) 𝑥 − 𝑎 is a factor of
𝑝(𝑥), if 𝑝(𝑎) = 0 and (ii) 𝑝(𝑎) = 0, 𝑖𝑓 𝑥 − 𝑎 is a factor of 𝑝(𝑥).
Example: Verify whether x – 1 is a factor of P(x) = 4𝑥 3 + 3𝑥 2 − 4𝑥 − 3
P(x) = 4𝑥 3 + 3𝑥 2 − 4𝑥 − 3
P(1) = 4(1)3 + 3(1)2 − 4(1) − 3
=4+3–4–3
=0
∴ x – 1 is a factor of the polynomial P(x) = 4𝑥 3 + 3𝑥 2 − 4𝑥 − 3
1) Examine whether x + 1 is a factor of p(x) = 2x3 + x2 – 2x – 1,
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Me and My Learning (Self-Review of What I have learnt till now).
1) P(x) = 2x + 3 is a polynomial of type___________________
2) Degree of the polynomial P(x)= 𝑥 3 + 3𝑥 2 + 2𝑥 + 5 is________________
3) If p(x) = 5x + 3, then find the value of p(2)

4) Verify whether −1 𝑎𝑛𝑑 + 1 are the zeroes of the polynomial P(x) = 𝑥 2 − 1 .

5) Find the remainder when 𝑥 4 + 𝑥 3 − 2𝑥 2 + 𝑥 + 1 is divided by (x –1), using the remainder
theorem.

Levels of Evaluation: (I mark a ✓ how I have learnt)
Level-01

Level-02

Level-03

I will solve the problems
I will find the
including degree, type,
I will write the
degree, type,
zeroes and value of a
degree of the
zeroes and value of polynomial and also can
polynomial.
find the remainder using
a polynomial.
remainder theorem.
Teacher’s feedback regarding my learning.
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Level-04
I will solve any problem
regarding the degree,
type, zeroes and value of
the polynomial and
remainder theorem and
factor theorem.

Date:

Signature of the Teacher

Learning outcome 17 : I will remember the perimeter and area of plane figures.
Previous information:
Mensuration is an important branch of mathematics. Here the properties of geometrical
plane figures such as perimeter, area and surface area and volume of solids can be
understood. In all these situations the concept of Mensuration is the basic one.
Area- the space occupied by the boundaries of a closed figure is called its area
Perimeter: The total length of the boundary of a closed figure is called it's perimeter.
Learning sheet - 47
Discuss with Teacher: Before commencing the area of triangles and perimeter, do the
activities which strengthen your understanding on area and perimeter of the shapes of
two and three dimensions, regular and irregular shapes/objects, closed and unclosed
figures. Clear your doubts with your teacher and discuss.
17.1

Area and perimeter of triangle
Plane figures

Perimeter

Area
Area of triangle

Triangle
Sum of three sides

=

1
× Base × Height
2

Find the area and perimeter with sides perimeter = 4 + 6 + 5 Area = 1 × Base × Height
2
4 cm, 6 cm and 5 cm and with height 3
=
15
cm
cm
1
= × 5 × 3 = 7.5 cm2
2

Measure the sides of given triangle.
Find its perimeter and area.
In the given figure the side of each
equilateral triangle measures 3cm.

104

Find the perimeter of all the triangles.

Application problems
1) The perimeter of an equilateral triangular shape is 201m. Find the measure of each side.

2) The area of a triangular field is 400 m2 and its base is 50 m. Find its height

3) The perimeter of a triangle is 60cm. If the two sides measure 13cm and 25cm, then find the
third side.

Learning sheet - 48
17.2 Perimeter and area of square
Plane figures

Perimeter

area

Sum of 4 sides

area = a2

square
a
a
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Measure the side of the given square.
Find it’s perimeter and area
perimeter = 2.5 +
2.5 + 2.5 + 2.5
= 10 cm

area = a2
= 2.5 × 2.5
= 6.25 cm2

In the given figure, the measure of
each side of a square is 6cm. Find the
area and perimeter of all the squares.

Application problems
1) The length of each side of a square shaped garden is 80m. Find the cost of fencing four rounds
around it at Rs 10 per meter.

2) The area of square garden is 3600m2. Find the measure of each side

3) Draw squares of different measurement on a sheet of paper. Find their perimeter and area.
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Learning sheet- 49
17.3: Perimeter and area of plane figures
Plane figures
Parallelogram

perimeter

Sum of 4sides

area

Area = Base x Height

Find the Perimeter and area
perimeter = 2.5 + 2.5
+2+2
=9m

Area = Base x Height
= 2.5 × 1.8
= 4.50 m2

Measure the sides and height of given
parallelogram. Find its perimeter and
area

In the given figure the base of the
parallelogram is 5 cm and height is
4 cm. Find its perimeter and area

Application problems.
1) The area of a parallelogram shaped ground is 108 m2. If the base is 12m then find its height.
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2) The ratio of base to height of a parallelogram is 3:2. If its area is 150m2 then find its base and
height.

Learning sheet - 50
17.4 Perimeter and area of plane figures
Plane figures

perimeter

area

perimeter = 2πr

area = πr2

perimeter = 2πr

area = πr2

Circle

In the figure the radius of the circle is 2
cm. Find its area and perimeter.

=2×
=

108

22
×2
7

88
cm
7

=
=

22
×2×2
7

88 2
m
7

In the figure the radius of each circle is
3.5 cm. Find the area and perimeter of
all the circles.

If the radius of the circle is 7 cm. Find
its area and perimeter

Application problems:
1) The diameter of a circular Garden is 70m. Find the cost of fencing the garden at the rate of
rupees 15 per metre

2) A cow is tied to a peg by a 5 m rope. What is the maximum area of the land that the cow can
graze by moving in a circular path?
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3) The base of a water supplying tank is in circular shape. If the circumference of the base is
132 m then find the area of the base.

Learning sheet - 51
17.5: Perimeter and area of rectangle
Plane figures

perimeter

area

perimeter = 2a + 2 b

area =length × length

Rectangle:

In the figure the length of the rectangular
board is 10 m and breadth is 4 m. Find its
area and perimeter.
perimeter = 2a + 2 b
= 2 ×10 + 2 X 4
= 20 + 8
= 28 m
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area =length×
breadth
= 10 ×4
= 40 m2

In the figure the length of the rectangular
screen is 57.2 inches and breadth is 33.5
inches Find its area and perimeter.

Application problems
1) The length of the rectangular field is 150 metre. If its area is 9,000 square metre, then find
its breadth

2) Find the perimeter and surface area of a window, a door, blackboard and top surface of table
of your classroom.
Names

Area

Perimeter

Window

Door

Blackboard

Learning sheet - 52
17.6 Perimeter and area of plane figures
Plane figures

Perimeter

111

Area

Rhombus:

sum of 4 sides.

Area =

1
x product of the
2

diagonals

In the figure each side of a rhombus sum of 4 sides.
is 5 cm. The length of the diagonals
are 6 cm and 8 cm. Find its area and = 5 + 5 + 5 + 5 = 20 cm
perimeter.

Area =

1
x product of the
2

diagonals
=

1
x 6× 8
2

= 24cm 2
In the figure each side of a rhombus
is 4 cm. The length of the diagonals
are 5 cm and 6 cm. Find its area and
perimeter.

Learning sheet - 53
17.7 : HERON'S formula
Heron belongs to Alexandria in
Egypt. He worked in Applied
Mathematics. He has written
books on mensuration
problems. He has derived the
famous formula for the area of a
triangle in terms of its three
sides.
Example : There is a slide in a park. One of its side walls has been painted in some colour with
a message keep the park green and clean. If the sides of the wall are 15m, 11m and 6m, find the
area painted in colour.
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S=

𝑎+𝑏+𝑐
2

=

15+11+6
2

=

32
2

= 16

Area of coloured surface
Keep the
Park Green
and Clean

= √s(s − a)(s − b)(s − c)
= √16(16 − 15)(16 − 11)(16 − 6)
= √16(1)(5)(10)
= √4 × 4 × 5 × 5 × 2
= 20√2 m2

Do it yourself: The sides of a triangular land are 8 m, 6m and 5 m find the area of the land.

Learning sheet - 54
Solve the application problems on Heron’s formula
3. Find the area of the quadrilateral with AB=3cm, BC=4cm, CD=4cm, DA=5cm, and AC=5cm
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4. A rhombus shaped field has green grass for 18 cows to graze. If each side of the Rhombus is
30 m and its longer diagonal is 48 m, how much area of grass field will each cow be getting?

Me and my Learning (Self-Review of What I have learnt till now)
Fill the given table.
Sl. No.
Plane figures
Area

1
2
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Perimeter

3

4

5
Levels of Evaluation (I mark a ✓ how I have learnt)
Level-01

Level-02

Level-03

Level-04

I will identify the plane
figures, name them.
Measure the sides.

I will measure the
sides of plane figures
and find its perimeter

I will find both the
perimeter and area
of plane figures

I can solve the
application problems
related to plane figures

Feedback by teacher about my learning

Date

Teacher Signature

Learning outcome-18 : I will learn to apply the lateral surface area, total surface are
and volume formula in the daily life situation
Previous information: Some times when we need to paint the surfaces of solid figures or for
some other purposes we need the lateral surface area of those solids. Even sometimes we need
the measurement of the substance from which the solid is made. In such situations lateral surface
area and total surface area is calculated by using suitable formulae.
Learning sheet - 55
18.1: Observe the following figures and answer the following questions
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1) Classify the above into two and three dimensional figures.
Number of 2 dimensional figures

Number of 3 dimensional figures

1) What are plane figures (two dimensional figures)?

2) Name the five plane figures that you have observed in your daily life.

3) What are solid figures (three dimensional figures)?

4) Name the five solid figures that you have observed in your daily life

Learning sheet - 56
18.2 Introduction to solid figures (Three dimension)
Write the difference between Plane figures (two dimensional figures) and solid figures (three
dimensional figures)
Plane figures (two dimensional figures)

Solid figures (three dimensional figures)

Name the following solids
116

18.3 Elements of Solid figures (Three dimensional figures)
Can you identify the edges, vertices and faces of the following shapes? Can you find the
number of edges, number of vertices and number of faces of these shapes?
Number of edges : 12 → AB, BD, CD, AC, EF, FH, GH, GE,
AE, CG, DH, BF
Number of vertices : 08 → A, B, C, D, E, F, G, H
Number of faces : 06 → ABDC, EFGH, ACEG, BDHF,
CDHG, ABEF

C

Number of edges
Number of vertices
Number of faces

Learning sheet - 57
18.4 Examples of cube which we find in our daily life:

Properties of a cube
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1. A cube has 6 faces
2. Opposite faces are parallel and
congruent
3. Two faces meet at an angle of 900

Do it: If squared sheets are
arranged one on another, does it
form a cube?

The number of squares in a cube:

Lateral surface area of cube = 4a2 Square units
Total surface area of cube = 6a2 Square units
volume of cube = a3 Cubic units

Solve the following problems
1) Each side of a cube measures 6cm. Find its lateral surface area, total surface area and
volume.
Lateral surface area of cube = 4a2 = 4 × 6 × 6 = 144 cm2
Total surface area of cube = 6a2 = 6 × 6 × 6 = 216 cm2
Volume of cube = a3 = 63 = 6 × 6 × 6 = 216 cm3
2) Each side of a cube is 8 cm. Find its curved surface area, total surface area and volume.

3) If the total surface area of cube is 96 cm2, then find its volume.

4) The ratio of total surface area to the volume of a cube is 2:3. Find its volume and lateral
surface area.
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Solve the following problems
Each side of cubical box measures 5 cm.
Find its lateral surface area.

Each side of sugar cube is 3 cm. Find the
volume of 2 such cubes.

The edge of each cubical toy is 2 cm. Find
the volume of 3 such toys

Learning sheet - 58
Do it: If rectangular sheets are arranged one on another, does it form a cuboid?
Cuboid
18.5: Examples of cuboid from daily life :
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Properties of Cuboid
1. A cuboid has 6 faces. The opposite faces are equal to each other. The rectangle has
three dimensions: length (l), breadth (b) and height (h).
2. A cuboid has 8 vertices, 12 edges.
3. All faces meet each other at an angle 900
Number of rectangles in cuboid:
Two rectangles with measurement A (2A),
Two rectangles with measurement B (2B)
Two rectangles with measurement C (2C)
Totally there are 6 rectangles

Lateral surface area of cuboid = 2lb + 2lh square units l-length, b-breadth, h-height
Total surface area of cuboid = 2lb + 2lh + 2bh square units
volume of cuboid = l × b × h cubic units
1. 1) The length of a cuboid is 15 cm, breadth is 10 cm and height is 8 cm. Find its lateral
surface area, total surface area, and volume.
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2. 2) The length of a cuboid is 12 cm, breadth is 8 cm and height is 6 cm. Find its lateral surface
area, total surface area, and volume.

Solve the following problems
The dimensions of a match box are 4 cm x 2.5 cm x
1.5 cm. Find the volume of a box which contains
such 12 boxes.

The length of the card board box is 8cm, breadth is
3 cm and height is 4 cm. Find the lateral surface are
of such 8
boxes.

Learning sheet - 59
Pipe : Cylinder
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Curved Surface area of the cylinder

Length of the rectangular sheet = Circumference of the base of the cylinder l = 2πr
Breadth of the cylinder

= Height of the cylinder = h

Area of the rectangle

=l×b
= 2𝜋r × h
= 2𝜋rh square units

Curved Surface area of the cylinder = 2𝝅rh square units
Total Surface area of the cylinder

Total Surface area of the cylinder = Curved Surface area of the cylinder + Area of the two
plane circular faces
Total Surface area of the cylinder = 2𝜋r h + 2 × 𝜋 r2
= 2𝜋r (h + r)
Total Surface area of the cylinder = 2𝜋r (h + r) square units
Volume of the cylinder
Volume of the cylinder : 𝜋r2h cubic units
Make a hollow cylinder and solid cylinder using the available things

18.6 Find the lateral surface area, total surface area, and volume of the following cylinders
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Lateral surface area
of the cylinder

Cylinder

Curved surface
area of the
cylinder

Volume of the
cylinder

r
h r = 7cm

h 10cm
r
h

r = 14cm
h = 8cm

r = 5m,
h = 7m

Solve the following problems.
1) The diameter of cylindrical pole is 50 cm and its height is 3.5m. Find the cost of painting its
lateral surface area at the cost of ₹ 12.50 per square metre.

2) The circumference of the base of cylindrical vessel is 132 cm and its height is 25 cm. Find
the quantity of water that it can hold?
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Learning sheet - 60

Cone
l = slant height, h = perpendicular height, r =radius of
the base of the cone. 𝑙 = √ℎ2 + 𝑟 2
Curved surface area of the cone = πrl
Total surface area of the cone = πr(r + l)
1

Volume of cone = πr2h
3

18.7
1) The slant height of a cone is 10 cm and radius of the base is 7 cm. Find its curved surface
area and total surface area

2)The slant height of a cone is 8 cm and radius of the base is 3.5 cm. Find its curved surface
area and total surface area

3) The perpendicular height and slant height of a cone are respectively 21cm and 28cm. Find
the volume of the cone.
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Solve the following daily life problems.
1. The height of cone is 8cm and radius is
3.5 cm. Calculate the amount of ice
cream that can be filled in that.

2. The slant height of a conical cap is 8 cm
and radius of its base is 3.5 cm. Find its
total surface area.

3. The slang height of a conical cap is
7 cm and radius of its base is 3.5 cm.
Find the total surface area of 6 such
caps.
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Learning sheet - 61

Sphere
Spherical objects around us-ball, marble

18.8:
Surface area of a sphere:
The formula for the surface area of a sphere can be found by rounding the string to a spherical
object.
• Take a rubber ball and drive a pin into one end of it.
• Take a uniform thread and wound around the ball. When you have reached the fullest part
of the ball, use pens to keep the string in place.
• After completely covering the ball, mark the
starting and finishing points on the string
• Slowly unwind the string from the surface of the
ball. Total length of the thread which covered the
total surface of the ball is measured.
• Cut the thread into four equal parts.
• Measure the diameter of the ball and find its
radius.
• On a sheet of paper, draw four circles with radius equal to the radius of the ball.
• Start filling the circles one by one with the string that was wound around the ball as shown
in the figure.
Curved surface area of a sphere = 4 × area of a circle = 4𝜋𝑟 2
Total surface area of a sphere = 4 × area of a circle = 4𝜋𝑟 2
The total surface area of the sphere is equal to the curved surface area of the cylinder it
contains.
Here the radius of sphere and cylinder are equal. The height of cylinder is equal to the
diameter of sphere
Volume of sphere =

4
3

πr3
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1) Find the total surface area of a sphere of radius 7cm.

2) The total surface area of a sphere is 154 cm2. Find its volume.

3) Find the volume of a sphere of diameter 42 cm.

Solve the following problems
The diameter of the given ball is 14 cm. Find
its total surface area.

The radius of the given ball is 3.5 cm. Find
the volume of all the balls.
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Learning sheet - 62
Hemisphere
When a sphere is cut into two equal parts, then each part is called
Hemisphere.
Properties of Hemisphere
1. Hemisphere has one curved surface
2. The base of hemisphere is in circular shape
3. All the points on the surface of hemisphere are at equidistant from the centre of the base.
Curved surface area of Hemisphere =

𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑠𝑝ℎ𝑒𝑟𝑒
2

= 4𝜋𝑟 2 / 2
= 2𝜋𝑟 2
Total surface area of Hemisphere = curved surface area of Hemisphere +Area of circular base
= 2𝜋𝑟 2 + 𝜋𝑟 2
= 3𝜋𝑟 2
Volume of Hemisphere =
18.9:
1)

2
3

πr3

Find the total surface area of a Hemisphere of radius 7 cm.

2)

Find the curved surface area of a hemisphere of radius 14 cm.

3)

The diameter of vessel is 10.5 cm. How many litres of milk does it hold?

128

Solve the following problems
1) The diameter of a hemispherical bowl
is 42 cm. How many litters of fruit juice
does it hold?

2) The diameter of a hemispherical bowl
is 14 cm. Find the quantity of juice hold
by all the bowls in the given figure?

Me and my Learning (Self-Review of What I have learnt till now)

Fill the following table
Solids

Lateral surface
area
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Total surface area

Volume

Levels of Evaluation (I mark a ✓ how I have learnt)
Level-1

Level-2

I will identify the solids
and name them

I have learnt only the
formula of lateral
surface area, total
surface area and volume
of solids

Level-3

Level -4

I will solve the
problems when
measurements are
given

I will solve the
problems on surface
area, volume and
application level
problems on all
solids easily

Teacher’s feedback about my learning

Date

Signature of teacher
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Learning outcome - 19 : I will Collect the data and present it. I will prepare the
frequency distribution table
Learning sheet - 63
Previous Information : Understand the concepts related to data handling such as data, method
of collection, and understand data in simple form, prepare frequency distribution table by using
tallies and representing them in graphs.
Understand all these with the help of the teacher for the given situation.
19.1 Collect these data
Measure the height (or get the information) of 20 students of your class.
1

2

3

4

5

6

7

8

9

1

11 12 13 14 15 16 17 18 19 20

1) Collect the weight of 20 students of your class
19.2 On the basis of the above data collected, answer the following questions.
1) Write the maximum and minimum height.
2) Write the maximum and minimum weight.
19.3 Collect the marks scored by 10 friends of your class in 6 subjects in a unit test and
tabulate as follows. Answer the following questions
Sl.
No.

Name of the
Friend

Marks scored
Kannada English Hindi Math Science Social Science Total
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1) What is the maximum and minimum marks? Who has scored?

2) What is the maximum and minimum marks in mathematics?

Learning sheet - 64

19.4 The temperature in degree Celsius of 10 days of November month is given. Prepare a table.
25, 30, 31, 28, 25, 30, 25, 31, 31, 31

Preparing frequency distribution table
19.5 1) There are 20 students in a class. The following table shows the number of students and
the subjects they like. Observe the table and answer the following questions.
1) Which subject is more liked by the
students?

Subject

2) How many students like mathematics?
3) Which subject is liked by the least number
of students?

132

Tallies

Arts

Number of
students
7

Mathematics

5

Science

6

English

2

2) The ages of 30 persons are given below. Prepare a frequency distribution table with the size
of the class interval as 10 and answer the following questions
5, 65, 62, 48, 5, 23, 17, 40, 30, 30, 30, 51, 5, 17, 17, 39, 23, 48, 40, 65, 65, 62, 5, 5, 17, 62, 5,
5, 17, 62, 51, 23, 48, 40.
1) How many children are less than 10 years?
Age
Tallies
population
0 – 10
10 – 20
20 – 30
30 – 40
40 – 50

2) What is the population from 30 to 40 years?
3) What is the population of less than 50 years?
4) What is the population from 20 years and less
than 40 years?

50 - 60
60 – 70
MlÄÖ d£À¸ÀASÉå
3) The marks scored by 25 students in a mathematics examination conducted for 100 marks is
as given below.
54, 42, 68, 56, 62, 71, 78, 51, 72, 53, 44, 58, 47, 64, 41, 57, 89, 53, 84, 57, 89, 53, 84, 57,
61. Construct a frequency distribution table for the above data with the size of the class
interval as10 and answer the following questions:
1) How many students scored marks
between 30 and 40?
2) How many students scored marks more
than 40?

3) In which class interval the maximum
marks scored lie?

4) In which class interval the least marks
scored lie?
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For more learning exercise 14.1 and 14.2 given in the text book of 9th standard can be used
Me and my Learning (Self-Review of What I have learnt till now)
1) Collect the marks scored by your 10 classmates in a mathematics unit test
2) On the basis of above, what is the maximum and minimum marks scored? Who are those?
3) The marks scored by 25 students is as follows.
45, 47, 60, 66, 62, 74, 75, 45, 72, 52, 54, 68, 47, 61, 40, 57, 79, 53, 88, 77, 69, 43, 84, 59,
61. Construct a frequency distribution table with size of the class interval 10

Levels of learning (I mark a ✓ how I have learnt)
Level-01

Level-02

Level-03

Level-04

I Will identify and
collect the data in our
daily life situations.

I Will classify the
collected data based
on some specific
factors

If the collected data
is more then I will
group it into class
intervals and analyse

I will answer the
questions by
observing the
consolidated data

Teacher’s feedback about my learning

Date

Signature of the teacher
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Learning outcome – 20 : Represent the data in different graphs
Previous information:A picture/figure is better than thousand words. Sometimes the data is expressed in graphs
Picture graph representing the data using symbols
Bar graph: Pictorial representation of data through usually bars of uniform width and equal
spacing between the bars. Also the heights of the bar depend on the values of the variable.
Bar graph in pairs: Bar graph showing the two data at a time
Pie graph: Representing the parts of a whole in a circle
Learning sheet - 65
20.1 : Match the following
A

B

Picture graph

bar graph in pairs

pie graph

Bar graph
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20.2: 1) The following figure shows the description (data) of favourite games of 300 students of
Karnataka Public School, Bannikodu. Read it and answer the questions.
1)

How many students like cricket?

2)

Which games are less liked than Tennis?

3) How many more students like swimming than
Badminton?

4)

What do the heights of bars indicate?

5) What information do you get from the above bar graph?
6) In the bar graph if the position of any bar is changed, then the information given by it will
change? Why?

2) 70 people in Vidyanagar use various transport vehicles for their travel. The table gives the
name of the vehicles they use for travel and how many people use them. Construct a bar graph
for this data
Transport vehicle
Number of persons

car bus
4

Two wheeler

bicycle

auto

11

20

8

27

Number of
students

4) The bar graph represents the months in which the students of 8 th standard, government high
school, Guthur were born. Observe that and construct a frequency distribution table. Answer
the following questions.

month
136

Frequency distribution table

1) In which month most of the students born?
2) In which month least number of the students born?
3) What information can we get from this bar graph?
4) In which month 4 students born?
5) What is the total number of students born in a year?

20.3 1) Observe the difference in figure 1 and figure 2. Discuss with your teacher

Figure 1

Figure 2
Learning sheet - 66

Figure 1: write the observed marks.

Figure 2: 1. Here the class intervals are represented on the horizontal axis.
2. The height of the bars shows the frequency of each class interval.
3. Observe that there are no gaps between the consecutive rectangular bars. This type
of graph is called Histogram.
Observe the above two figures.
How are the data expressed differently in both? Think and make a list.
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This curve indicates that there were no programmes organised
until 1994.
1. In which academic year more programmes were organised?

No. of Programmes

2 ) The number of programs organized in different areas of Kannada school over the past five
years is asshown in this Histogram. Observe this and answer the following questions.
Construct the frequency distribution table of the histogram

Years

2. What is the difference in the number of programmes conducted during 1999-2000 and
1995-1996?
3. How many programmes were conducted in 7 years?
3) Which type of graph is suitable for the following data? Think, discuss and write
Daily income
75-100 100-125 125-150
150-175
175-200
200-225
(₹)
Number of
workers

45

35

55

30

50

125

20.4 Let us know another method of representing the above data.........
Observe this Histogram.

Programmes
No.ofofProgrammes
No.

1. In the Histogram mark the midpoints of the
upper sides of the rectangles by B, C, D, E,
and F.
2. Let us join the midpoints of the upper sides
of the adjacent rectangles of the histogram
by the line segments in an order. By joining
we get the shape BCDEF.
3. We assume that there is a class interval with
frequency zero before 1995-1996 and after
1999-2000 and their midpoints are A and G
respectively. Now we can complete the
polygon
4. ABCDEFG is the frequency polygon corresponding to this data.
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Years

225-250
140

4) The length of 40 leaves of a plant is measured in millimetres and the data obtained are
represented in the table below. Answer the following questions.
Length (in
mm)

118-126

127-135

136-144

145-153

154-162

163-171

172-180

Number of
leaves

3

5

9

12

5

4

2

5) Represent the given data by Histogram. (Hint : Write the class intervals in continuous form)
1) For the same data is there any appropriate graphical representation?
2) Is it correct to decide that most of the leaves are 153 mm in length? Why?
3) In the same way you measure the lengths of leaves of any other plant. Construct a
frequency distribution table and draw a suitable graph for that.
For more learning exercise 14.3 given in the text book of 9th standard can be used
Me and my Learning (Self-Review of What I have learnt till now)
6) Construct the Histogram for the given frequency
distribution table.

7) Construct the frequency polygon for the given
frequency distribution table.

Levels of learning (I mark a ✓ how I have learnt)

Class interval
20-25
25-30
30-35
35-40
40-45

Frequency
5
7
8
6
3

Class interval
1-10
11-20
21-30
31-40
41-50
51-60

Frequency
6
3
7
8
2
5

Level-01

Level-02

Level-03

Level-04

Know the type
of graph

See the graph and
construct in the
same way

Learnt to represent the data
through graph

Construct graph,
analyse it and answer
the questions

Teacher’s feedback about my learning

Date

Signature of the teacher
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Learning outcome 21 : I will calculate the central tendencies for ungrouped data
Learning sheet – 67
Previous information: You have already learnt the central tendencies such as mean, median, and
mode. When the sum of all the scores is divided by the number of scores then we get mean. The
middle most score is median. The most often repeated score is called mode.
21.1 Discuss these questions with your friends.
1) In your daily life you might have answered like this…may be done, may read, may see. Then
Think, discuss, and write down the conclusions of the following statements.
1. Ananda sleeps for about 6 hours every day
2. Sangeeta spends about 5 hours for reading every day.
3. In every year during summer season the temperature is about 40℃
2) In six T20 matches Rohith sharma scored the runs as follows. 36, 35, 50, 46, 60, 55
What is the average run scored by him? Think, discuss and write
1.

Mean is more than the runs scored in each game. Why?

2. Mean is less than the runs scored in each game. Why?
3. Then what is meant by mean?
4. Give an example of this type.

21.2 Do it yourself as given in the model
1) 3, 6, 9, 5, 7
mean =

∑𝑿
𝑵

=

𝟑+𝟔+𝟗+𝟓+𝟕
𝟓

=

𝟑𝟎
𝟓

=6

2) 11, 15, 16, 25, 9, 7, 13, 5
mean =

∑𝑿
𝑵

=
=

3) 6, 5, 8, 4, 9

𝟏𝟏+𝟏𝟓+𝟏𝟔+𝟐𝟓+𝟗+𝟕+𝟏𝟑+𝟓
𝟖
𝟏𝟎𝟏
𝟖

= 12.62

4) 5, 8, 3, 7, 4, 6, 8, 2
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5) In the figure the heights of 10 students are given. Find the mean height of them

6) Find the mean of the marks secured by you in 8 unit tests.

7) Find the mean of first 6 even natural numbers

8) The amount of rainfall (in mm) in seven days of a week in a city is recorded as follows
Days
Monday Tuesday Wednesday Thursday Friday Saturday Sunday
amount of
rainfall
0.0
12.2
2.1
0.0
20.5
5.5
1.0
(mm)
1. Find the average / mean rain fall in a week.
2. How many days of rainfall was below the average rainfall?

Learning sheet - 68
21.3 Median
Do it yourself as given in the model
1. 9, 12, 6, 20, 15
when written in ascending 6, 9,

2. 5, 14, 22, 35, 20, 15, 6 and 28

12 , 15, 20

order
12 is in the middle position

When written in ascending order
5, 6, 14,
15, 20 , 22, 28, 35
15, and 20 are in the middle position

median = 12

Median = (15 + 20)/ 2 = 17.5

Observe the given model sums then median means:
1) 5, 3, 4, 8, 12, 18, 21

2) 9, 17, 3, 5, 11, 6, 13

3) 23, 26, 35, 45, 56, 65

4) 12, 6, 8, 32, 25, 37, 10, 5, 45
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Learning sheet - 69
21.4 Mode
1) The temperature in degree Celsius of 10 days in November month is given below. Find the
Mode 25, 30, 31, 28, 25, 30, 25, 31, 31, 31.
2) The marks scored by 10 students in a mathematics unit test is given below. Write the mode of
the data 8, 9, 7, 5, 8, 9, 6, 9, 5, 3
3) Find the mode
1) 2, 5, 8, 4, 2, 6, 11

2) 21, 25, 34, 12, 25, 36, 14

4) 123, 234, 345, 123, 456, 765

3) 23, 34, 56, 76, 34, 87, 54, 34, 91

For more learning exercise 14.2, 14.3, 14.4 given in the text book of 9th standard can be used
Me and my Learning (Self-Review of What I have learnt till now)
1) Find the mean of first 8 natural numbers
2) In a cricket series the runs scored are as follows. Find the median.
125, 132, 142, 156, 165, 173, 185, 197, 201, 223.
3) The marks scored by 10 students in a mathematics unit test is given below. Write the mode
of this data.
5, 6, 8, 5, 9, 3, 4, 2, 1, 10.
Levels of evaluation (I mark a ✓ how I have learnt)
Level-01
Level-02
Level-03
Level-04
I will Find the
I will group the data I will group the data,
I will group the data,
measures of central
and find the
find the measures of
find the measures of
tendency for
measures of central central tendency and
central tendency,
grouped data
tendency
explain
explain, and analyse
Teacher’s feedback about my learning

Date

Signature of the teacher
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Learning outcome – 22 : Learn the basic concepts of probability
Observe some of the statements that we use on several occasions:
1. It is very hot today. Rain may come
2. Raju may get distinction in 9th standard
3. There is a possibility of conducting the exam at the end of this month
Do the above sentences specifically address any event? No. They may or may not. Such events
that cannot be specifically stated are called probable events or probability.
Learning sheet - 70
As in the sentences given above, list some more commonly used events.

Probability is the concept of predicting what will happen next.
22.1 : A coin is tossed 10 times. Record the face shown up in the following table
Trials
First time

Face shown up
(Head, Tail)

Total tosses

Total no. of
Heads shown up

Total no. of Tails
shown up

10

Second time
Third time

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 𝐻𝑒𝑎𝑑
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑖𝑚𝑒𝑠 𝑎 ℎ𝑒𝑎𝑑 𝑐𝑜𝑚𝑒𝑠 𝑢𝑝
=
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑖𝑚𝑒𝑠 𝑡ℎ𝑒 𝑐𝑜𝑖𝑛 𝑖𝑠 𝑡𝑜𝑠𝑠𝑒𝑑

=

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑔𝑒𝑡𝑡𝑖𝑛𝑔 𝑎 𝑡𝑎𝑖𝑙
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑖𝑚𝑒𝑠 𝑎 𝑡𝑎𝑖𝑙 𝑐𝑜𝑚𝑒𝑠 𝑢𝑝
=
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑖𝑚𝑒𝑠 𝑡ℎ𝑒 𝑐𝑜𝑖𝑛 𝑖𝑠 𝑡𝑜𝑠𝑠𝑒𝑑

=
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Learning sheet - 71
After doing the above activity, discuss the below information of different situations.
Random Experiment: An experiment whose outcome cannot be predicted is called a random
experiment
Example: 1) any games
2) Tossing a coin
3) Result of an examination
4) A die is rolled once
5) Drawing a coloured marble from a box.
Sample space: listing out all the possible outcomes within { } in a random experiment is called
sample space. It is denoted by S
Sl. No

Random Experiment

Sample space

1

Any games

S = {win, lose}

2

Tossing a coin

S = {Head, Tail}

3

Result of an examination

S = {pass , fail}

4

A die is rolled once

S = {1,2,3,4,5,6}

5

Drawing a marble from a box

S = {red, blue, white}

Event: The subset of sample space is called an event. Usually it is represented by E
Probability of an event = Number of outcomes favourable to given event
Total number of possible events
P(E) =

𝑛(𝐸)
𝑛(𝑆)

22.2 1) Instruct one person to role the die 20 times and another one to record the dots that come
up.
Digits shown on the upper face
Number of times die is rolled
1
2
3
4
5
6
20
When the die is rolled find the probability of getting 1, 2, 3, 4, 5, and 6
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2) A coin is tossed 1000 times. Getting Head: 455 Getting tail: 545. Find the probability of each
event.

22.3: 1) Observe the given figure and write the random experiment and sample space in the
tabular column
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2) Observe the colours and numbers given in the figure. Write the Random experiment and
sample space in the tabular column
Figure

Random experiment

Sample space

22.4 : 1) A die is thrown 1000 times. The frequency of outcomes of 1, 2, 3, 4,5 and 6 is given in
the following table. Find the probability of each outcome.
Outcome

1

2

3

4

5

6

Frequency

179

150

157

149

175

190

Solution: getting an outcome of event 𝑖 is represented as 𝐸𝑖 . Here 𝑖 = 1,2,3,4,5,6
Now the probability of getting 1 = 𝑝 ( 𝐸1 ) = 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 1 total number of times the die is
thrown
=

179
1000

= 0.179

149
150
157
175
𝑝( 𝐸4 ) =
𝑝( 𝐸3 ) =
𝑝( 𝐸5 ) =
1000
1000
1000
1000
= 0.149
= 0.15
= 0.157
= 0.175
In the similar way
𝑃 ( 𝐸1 ) + 𝑝 ( 𝐸2 ) + 𝑝 ( 𝐸3 ) + 𝑝 ( 𝐸4 ) + 𝑝 ( 𝐸5 ) + 𝑝 ( 𝐸6 ) = 1
𝑝( 𝐸2 ) =
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190
1000
= 0.19

𝑝( 𝐸6 ) =

Learning sheet - 72
Do it yourself
1) A tyre manufacturing company kept a record of the distance covered before a tyre needed to
be replaced. The table shows the results of 1000 cases
Distance (in km) Less than 4000
frequency

4000 to 9000

9001 to 14000

More than 14000

210

325

445

20

If you buy the tyre of this company, what is the probability that
(1) it will need to be replaced before it has covered 4000km?
(2) it will last more than 9000 km ?
(3) it will need to be replaced after it has covered somewhere between 4000 km and 14000 km?

3) In a medical examination the blood group of students is examined and the number of students
in each blood group is tabulated as below. Observe the tabular column and answer the following
questions.
Blood group

A

B

AB

O

Number of students

10

13

12

5

1) What is the probability of group A?
2) What is the probability of group B?
3) What is the probability of group AB?
4) What is the probability of group O?
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Me and my Learning (Self-Review of What I have learnt till now)
1) What is probability?
2) What is meant by random experiment?

3) What is Sample space?

4) What is an event?

5) Write the sample space when a coin is tossed once.

6) A die is rolled once. Write its Sample space.

7) Write the formula for the probability of an event

Levels of evaluation (I mark a ✓ how I have learnt)
Level-01

Level-02

Level-03

Level-04

I will cite examples for
I will write the
Based on sample space
Probability
possible events in
sample set of possible
I will find out
problems increases
daily life
factors of probability
probability
my logical thinking

Feedback by teacher regarding my learning

Date

Signature of teacher
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