
    (x – 3) (x – 2) = 0
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Þ x – 3 = 2  or,  x – 2 = 2
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1

¢õ@˘Ã !ü«˛y x!¶˛Îyò (SSA)

¶)̨ !õÑ˛y

ˆî Ï̂üÓ̊ ¢õhfl˛ !Óîƒyú Ï̂Î̊ !ü«˛yÓ̊ ̂ «˛ Ï̂e !üü%Ó̊y Îy Ï̂ì˛ ¢õÓƒÓ£yÓ̊ SaccessVñ ¢õyò xÇü#îy!Ó̊c SequityV ~ÓÇ v z̨ÍÑ˛°Ï≈ SqualityVÈÙÙÙÈ

~£z !ì˛ò!›˛ !Ó°ÏˆÏÎ˚Ó˚£z ¢%!ÓˆÏï @˘Ã£í Ñ˛Ó˚ˆÏì˛ ˛ôyˆÏÓ˚ñ !ü«˛yÓ˚ x!ïÑ˛yÓ˚ xy£zò 2009 ì˛y ¢%!ò!ÿ˛ì˛ Ñ˛Ó˚ˆÏì˛ â˛yÎ˚– 2018ÈÙÈ2019

¢yˆÏúÓ˚ ˆÑ˛w#Î˚ ÓyˆÏãˆÏ›˛Ó˚ ˛ôÓ˚yõü≈ xò%ÎyÎ˚# õyòÓ ¢¡ôî v z̨ß¨Î˚ò õs˛fÑ˛ ¢õ@˘Ã !ü«˛y x!¶˛Îyò SSSAV ≤ÃÑ˛“!›˛ @˘Ã£í Ñ˛ Ï̂Ó˚– ~Ó˚

õïƒ !îˆÏÎ˚ ¢Ó≈!ü«˛y x!¶˛Îyò ~ÓÇ Ó˚yT˛ΔÈ#Î˚ õyïƒ!õÑ˛ !ü«˛y x!¶˛Îyò òyˆÏõÓ˚ î%£z fl ∫̨ì˛s˛f ≤ÃÑ˛“ˆÏÑ˛ ~Ñ˛!›˛ ≤ÃÑ˛ˆÏ“Ó˚ õˆÏïƒ !òˆÏÎ˚ xy¢y

£ú– ~Ó˚ ö˛ Ï̂ú !ÓîƒyúÎ˚ !ü«˛yÓ˚ ˆ«˛ Ï̂e ≤ÃyÑ˛ÈÙÈ≤ÃyÌ!õÑ˛ ˆÌ Ï̂Ñ˛ myîü ˆ◊!í ˛ôÎ≈hs˛ ¢yõ!@˘ÃÑ˛ ¶˛y Ï̂Ó ~Ñ˛!›˛ ≤ÃÑ˛ Ï̂“Ó˚ õ Ï̂ïƒ â˛ Ï̂ú ~ú–

SSAÈÙÈÓ̊ v z̨̨ ô Ï̂Îy!Üì˛y

¢Ó≈ !ü«˛y x!¶˛Îyòñ Ó˚yT˛ΔÈ#Î˚ õyïƒ!õÑ˛ !ü«˛y x!¶˛Îyò ~ÓÇ !ü«˛Ñ˛ !ü«˛í Ñ˛õ≈¢)!â˛Ó˚ ¢õß∫Î˚ áˆÏ›˛ˆÏäÈ ¢õ@˘Ã !ü«˛y x!¶˛Îyò ≤ÃÑ˛ˆÏ“–

¢õ@˘Ã !ü«˛y x!¶˛Îyò ≤ÃÑ˛ Ï̂“Ó˚ ú«˛ƒ !Óîƒyú Ï̂Î˚ ≤ÃyÆ ¢%̂ ÏÎyÜ¢õ)£ ~ÓÇ Ñ˛yõƒ !üÖò ¢yõÌ≈ƒÜ%!úÓ˚ ¢yõƒ !òÓ%̨̊ ôí Ñ˛Ó˚yÓ˚ õyïƒ Ï̂õ

!ÓîƒyúÎ˚Üì˛ Ñ˛õ≈Ñ˛y Ï̂[˛Ó˚ v z̨ß¨Î˚ò á›˛y Ï̂òy– !ÓîƒyúÎ˚ !ü«˛yÓ˚ !Ó!¶˛ß¨ ~ÓÇ ≤Ãïyò ≤Ã¶˛yÓÑ˛Ü%!úÓ˚ ¢õß∫Î˚ á›˛y Ï̂òyÓ˚ õyïƒ Ï̂õ ¢õ@˘Ã !ü«˛y

x!¶˛Îyò ≤ÃÑ˛“ !ÓîƒyúÎ˚ !ü«˛yÓ˚ hfl˛ˆÏÓ˚ v z̨ß¨Î˚ˆÏòÓ˚ ~Ñ˛!›˛ Ñ˛yÎ≈Ñ ̨ ˆÏõÓ˚ Ó˚)̨ ôˆÏÓ˚Öy !òí≈Î˚ Ñ˛ˆÏÓ˚ˆÏäÈ ~ÓÇ ˆ¢ Ñ˛yˆÏã ¢õhfl˛ hfl˛ Ï̂Ó˚ !ÓˆÏü°Ïì˛

Ó˚yãƒñ ˆãúy Á â˛Ñ ˛ hfl˛ˆÏÓ˚ Ñ˛y‡˛yˆÏõy Á ¢¡ôî ÓƒÓ£yÓ˚ Ñ˛Ó˚y ì˛Ìy ≤ÃˆÏÎ˚yÜ ˆÑ˛Ôüú !òï≈yÓ˚í Ñ˛Ó˚y ~ÓÇ ˆ¢ Ñ˛yˆÏã ¢õhfl˛ ÓƒÎ˚ Ó£ò

Ñ˛Ó˚yÓ˚ v z̨̨ ô Ï̂Ó˚ ̂ ãyÓ˚ !î Ï̂Î˚̂ ÏäÈ– ~ Ï̂«˛ Ï̂e ¢õ@˘Ã !ü«˛y x!¶˛Îyò ≤ÃyÑ˛!“Ñ˛ ú«˛ƒ¢õ)̂ Ï£Ó˚ ̨ô!Ó˚Ó Ï̂ì≈̨  ¢Ó≈hfl˛ Ï̂Ó˚ ÓƒÓfiÌyÓ˚ v z̨ß̈Î˚òñ !ÓîƒyúÎ˚Üì˛

¢yõÌ≈ƒ¢õ)̂ Ï£Ó˚ !ÓÑ˛yü ~ÓÇ ¢y!Ó≈Ñ˛¶˛yˆÏÓ !ü«˛yÓ˚ õyˆÏòyß¨Î˚ò á›˛yˆÏòyÓ˚ ãòƒ Ó˚yãƒÜ%!úˆÏÑ˛ v z̨Í¢y!£ì˛ Ñ˛Ó˚yÓ˚ v z̨̨ ôÓ˚ ˆãyÓ˚ !îˆÏÎ˚ˆÏäÈ–

SSAÈÙÈÓ˚ ≤Ãïyò ú«˛ƒ

~£z ≤ÃÑ˛“!›˛Ó˚ ¢yõ!@˘ÃÑ˛ì˛y Óú Ï̂ì˛ ˆÓyG˛yÎ˚ ¢õÓƒÓ£yÓ˚ñ ¢õyò xÇü#îy!Ó˚c Á v z̨ÍÑ˛ Ï̂°Ï≈Ó˚ ¢Ó≈ãò#òì˛yñ !Óîƒyú Ï̂Î˚ ˜Óî%ƒ!ì˛ò !üÖò

¢yõ@˘Ã#Ó˚ ≤Ã Ï̂Î˚yÜ ~ÓÇ !ü«˛Ñ˛ÈÙÈ≤Ã!ü«˛í Ï̂Ñ˛ ü!=˛üyú# Ñ˛ Ï̂Ó˚ ˆì˛yúy–

~£z ≤ÃÑ˛ Ï̂“Ó˚ xòƒì˛õ ≤Ãïyò ú«˛ƒÜ%!ú £ Ï̂úy ı

 !ü«˛yÓ˚ v z̨ÍÑ˛°Ï≈ Ó,!Âï ~ÓÇ !ü«˛yÌ≈#Ó˚ !üÖòÈÙÈ¢yõ Ï̂Ì≈ƒÓ˚ !ÓÑ˛yü–

 ¢yõy!ãÑ˛ ~ÓÇ !úAÜ Ï̃Ó°Ï̂ ÏõƒÓ˚ î)Ó˚#Ñ˛Ó˚í–

 ¢õ xÇü#îy!Ó˚c !ò!ÿ˛ì˛ Ñ˛Ó˚y ~ÓÇ !ü«˛y Ï̂Ñ˛ ¢Ó≈hfl˛ Ï̂Ó˚ ˆ˛ôÔ§̂ ÏäÈ ˆîÁÎ˚y–

 !Óîƒyú Ï̂Î˚Ó˚ ¢%̂ ÏÎyÜ¢%!ÓïyÜ%!ú ¢%!ò!ÿ˛ì˛Ñ˛Ó˚í–

 !ü«˛y x!ïÑ˛yÓ˚ xy£zò 2009 Ó˚y Ï̂ãƒ ÓúÓÍ Ñ˛Ó˚yÓ˚ ãòƒ ¢y£yÎƒ Ñ˛Ó˚y–
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îüõ ̂ ◊!íÓ˚ ̨ôy‡˛ƒ Ó£z SÜ!íì˛ ≤ÃÑ˛yüVÈÙÈ~Ó˚ !Ó Ï̂ü°Ïc ~ÓÇ K˛yò Ü‡˛ Ï̂òÓ˚ ̨ôÂï!ì˛

 ˆâ˛òy ̂ Ì Ï̂Ñ˛  x Ï̂â˛òy SKnown to UnknownV

ãyì˛#Î˚ ˛ôy‡˛Ñ ˛õ Ó˚)˛ôˆÏÓ˚Öy SNCFV ÈÙÈ 2005ÈÙÈ~Ó˚ ˛ôÓ˚yõü≈ ~£z ˆÎ !ü«˛yÌ≈# ˆÎò ì˛yÓ˚ !ÓîƒyúÎ˚ ã#Óò Á !ÓîƒyúˆÏÎ˚Ó˚

Óy£ẑ ÏÓ˚Ó˚ ã#ÓˆÏòÓ˚ ¢ˆÏAÜ ¢Ó≈îy ¢ÇˆÏÎyÜ á›˛yˆÏì˛ ˛ôyˆÏÓ˚ – !ü«˛yÌ≈# ÎÖò ˆÑ˛yˆÏòy ˆ◊!íÑ˛ˆÏ«˛ xyˆÏ¢ ˆ¢ ¢õyã ˆÌˆÏÑ˛ !Ñ˛ä%È K˛yò !òˆÏÎ˚

xyˆÏ¢– ˆ◊!íÑ˛ˆÏ«˛ ˆ¢ ˛ô)Ó≈y!ã≈ì˛ K˛yòˆÏÑ˛ Üy!í!ì˛Ñ˛ Î%!=˛Ó˚ ¢y£yˆÏÎƒ !ÓˆÏŸ’°Ïí Ñ˛ˆÏÓ˚ Á ì˛yÓ˚ ˛ô%òÜ≈‡˛ò Ñ˛ˆÏÓ˚ !ü!«˛Ñ˛y/!ü«˛Ñ˛ ì˛yˆÏÑ˛

¢y£yÎƒ Ñ˛ˆÏÓ˚ò– !ÓîƒyúˆÏÎ˚Ó˚ Óy£ẑ ÏÓ˚Ó˚ ã#ÓˆÏòÁ ì˛yÓ˚y ˆ¢£z K˛yˆÏòÓ˚ ≤ÃˆÏÎ˚yÜ Ñ˛ˆÏÓ˚ ÌyˆÏÑ˛–

!ü!«˛Ñ˛y/!ü«˛ˆÏÑ˛Ó˚y ¢Ó≈îy ~£z !îˆÏÑ˛ S!ÓîƒyúˆÏÎ˚Ó˚ Óy£ẑ ÏÓ˚ x!ã≈ì˛ K˛yò È !ÓîƒyúˆÏÎ˚ K˛yˆÏòÓ˚ ˛ô%òÜ≈‡˛ò˛È !Óîƒyú Ï̂Î˚Ó˚

Óy£zˆÏÓ˚ Á£z K˛yˆÏòÓ˚ ≤ÃˆÏÎ˚yÜV òãÓ˚ ˆÓ˚ˆÏÖ ~Ñ˛!›˛ xïƒyÎ˚ ü%Ó˚% Ñ˛Ó˚ˆÏÓò ~Ó˚)̨ ô xyüy Ñ˛Ó˚y ÎyÎ˚–

ˆÎõò ÈÙÈ !ü«˛yÌ≈#Ó˚y !ÓîƒyúˆÏÎ˚Ó˚ Óy£zˆÏÓ˚ ÓƒÓ¢yñ õ)úïò Á úyˆÏ¶˛Ó˚ ›˛yÑ˛y ¶˛yÜ Ñ˛ˆÏÓ˚ ˆòÁÎ˚y £zì˛ƒy!î Ñ˛Ìy ü%̂ Ïò ÌyˆÏÑ˛ó ˆ¢¢Ó

!Ó°ÏˆÏÎ˚ ì˛yˆÏîÓ˚ !Ñ˛ä%È ïyÓ˚íy !ÓîƒyúˆÏÎ˚Ó˚ Óy£zˆÏÓ˚ Ü!‡˛ì˛ £Î˚– ˆ◊!íÑ˛ˆÏ«˛ ÚxÇü#îy!Ó˚ Ñ˛yÓ˚ÓyÓ˚Û xïƒyˆÏÎ˚ v˛z̨ ôˆÏÓ˚y=˛ !Ó°ÏÎÜ̊%!ú !ÓˆÏŸ’°Ïí

Ñ˛Ó˚ÓyÓ˚ ¢%ˆÏÎyÜ !ü«˛yÌ≈#Ó˚y ˛ôyÎ˚ ~ÓÇ Ñ˛#¶˛yˆÏÓ ú¶˛ƒyÇü xÇü#îyÓ˚ˆÏîÓ˚ õˆÏïƒ Ó^˘›˛ò Ñ˛Ó˚y £Î˚ ì˛y ¶˛yˆÏúy¶˛yˆÏÓ Ó%G˛ˆÏì˛ ˛ôyˆÏÓ˚– ~

!Ó°ÏˆÏÎ˚Á !ü!«˛Ñ˛y/!ü«˛Ñ˛ ì˛yˆÏîÓ˚ ¢y£yÎƒ Ñ˛ˆÏÓ˚ò– !ÓîƒyúˆÏÎ˚Ó˚ Óy£ẑ ÏÓ˚ ì˛yÓ˚y Á£z ïyÓ˚íy !Ó!¶˛ß¨ ˆ«˛ˆÏe ≤ÃˆÏÎ˚yÜ Ñ˛ˆÏÓ˚–

 !ü«˛yÌ≈# Ï̂Ñ˛!wÑ˛ !ü«˛y SLearner Centric EducationV

!ü«˛yÌ≈#ˆÏÑ˛!wÑ˛ !ü«˛yÎ˚ !ü«˛yÌ≈# ~ÓÇ !ü«˛Ñ˛ v˛z¶˛ˆÏÎ˚£z ÎˆÏÌT˛  ¢!Ñ ̨ Î˚– !ü«˛yÌ≈#ˆÏîÓ˚ ¢!Ñ ̨ Î˚ Ñ˛ˆÏÓ˚ Ó˚yÖyÓ˚ ãòƒ !ü«˛Ñ˛ˆÏÑ˛

xˆÏòÑ˛ Ó˚Ñ˛õ !üÖò ¢Ω˛yÓ˚ STeaching-Learning Material ¢ÇˆÏ«˛ˆÏ˛ô TLM V ̃ ì˛!Ó˚ Ñ˛Ó˚ˆÏì˛ £Î˚– ≤Ã!ì˛ !ü«˛yÌ≈#Ó˚ !Ó!¶˛ß¨Ó˚Ñ˛õ

x@˘ÃÜ!ì˛ !òÓ˚#«˛í Ñ˛ˆÏÓ˚ ì˛yˆÏîÓ˚  ≤ÃˆÏì˛ƒÑ˛ˆÏÑ˛ xïƒyˆÏÎ˚Ó˚ ¢!‡˛Ñ˛ K˛yò Ü‡˛ˆÏò ¢£yÎ˚ì˛y Ñ˛Ó˚y !ü!«˛Ñ˛y/!ü«˛ˆÏÑ˛Ó˚ v ẑ̨ Ïjüƒ– Á£z xïƒyˆÏÎ˚Ó˚

õˆÏïƒ£z !ü«˛yÌ≈#Ó˚y ÎyˆÏì˛ ˆõÔ!úÑ˛ !â˛hs˛y Ñ˛Ó˚ˆÏì˛ ˛ôyˆÏÓ˚ Óy ˆÑ˛yˆÏòy !Ñ˛ä%È !òˆÏãÓ˚y£z xy!Ó‹ÒyÓ˚ Ñ˛Ó˚ˆÏì˛ ˛ôyˆÏÓ˚ ˆ¢!îˆÏÑ˛ !ü!«˛Ñ˛y/

!ü«˛Ñ˛Ó˚y v z̨Í¢y£ ≤Ãîyò Ñ˛Ó˚ˆÏú ¶˛yˆÏúy £Î˚– ˆÎõò ÈÙÙÙÈ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛Ü%!ú ˆÑ˛ò ü%ï% 30º, 45º Á 60º ˆÑ˛yˆÏíÓ˚ ˆ«˛ˆÏe

ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚ ì˛y Ó%G˛ˆÏì˛ !ü!«˛Ñ˛y/!ü«˛Ñ˛ !ü«˛yÌ≈#ˆÏîÓ˚ v z̨Í¢y!£ì˛ Ñ˛Ó˚ˆÏÓò– ≤ÃÑ,̨ !ì˛ˆÏì˛ ˆÑ˛yí õy˛ôyÓ˚ ãòƒ !Ñ˛Ó)̨̊ ô Îs˛f ÓƒÓ£yÓ˚

Ñ˛Ó˚ˆÏÓ ~ÓÇ !Ñ˛¶˛yˆÏÓ ì˛y ˜ì˛!Ó˚ Ñ˛Ó˚ˆÏÓ ì˛y ì§˛yÓ˚y !ü«˛yÌ≈#ˆÏîÓ˚ ˆüÖyˆÏÓò–

 !ò!õ≈!ì˛Óyî xò%¢yÓ˚# !üÖò SConstructivist LearningV

!ü«˛yÌ≈#Ó˚y ˆÎò ˆÑ˛yˆÏòy !Ñ˛ä%È òy Ó%ˆÏG˛ Óy ˆÑ˛ò £ˆÏFäÈ òy ˆãˆÏò õ%ÖˆÏfiÌÓ˚ õˆÏïƒ !îˆÏÎ˚ òy ˆüˆÏÖ– xÌ≈yÍ ˆ¢ ˆÎò ˆÑ˛yˆÏòy

xïƒyˆÏÎ˚ !ü!«˛Ñ˛y/!ü«˛ˆÏÑ˛Ó˚ ˆîÁÎ˚y ì˛Ìƒ Á ¢õyã ~ÓÇ ≤ÃÑ,̨ !ì˛ ˆÌˆÏÑ˛ ì˛yÓ˚ !òˆÏãÓ˚ ¢ÇÜ,£#ì˛ ì˛ˆÏÌƒÓ˚ ¢õß∫Î˚ ˆÌˆÏÑ˛ ï#ˆÏÓ˚ ï#ˆÏÓ˚

Á£z xïƒyÎ˚ ¢¡ô Ï̂Ñ≈̨  K˛yò Ü‡˛ò Ñ˛Ó˚̂ Ïì˛ ˛ôy Ï̂Ó˚– ˆÎõò ÈÙÙÙÈ Ñ˛# ïÓ˚̂ ÏòÓ˚ ¢õ¢ƒyÎ˚ !máyì˛ ¢õ#Ñ˛Ó˚í Ü!‡˛ì˛ £Î˚ ˆ¢£z ïÓ˚̂ ÏòÓ˚ ¢õ¢ƒyÓ˚

v z̨îy£Ó˚í !ü«˛yÌ≈#ˆÏîÓ˚ !îˆÏÎ˚ Ü‡˛ò Ñ˛Ó˚yˆÏì˛ £ˆÏÓ–
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 õ)ì≈̨  ˆÌ Ï̂Ñ˛ !Óõ)ì≈̨  SConcrete to abstractV

Ü!íˆÏì˛Ó˚ !ü«˛yÎ˚ !ü«˛yÌ≈#Ó˚y õ)ì≈˛ ˆÌˆÏÑ˛ !Óõ)ˆÏì≈˛Ó˚ ïyÓ˚íy ˆ˛ôˆÏú ì˛yˆÏîÓ˚ Á£z xïƒyÎ˚ ¢¡ôˆÏÑ≈˛ fl˛∫FäÈ˛ ïyÓ˚íy £Î˚– xÌ≈yÍ

!ü«˛yÌ≈#ˆÏîÓ˚ ˆÎò ï#ˆÏÓ˚ ï#ˆÏÓ˚ õ)ˆÏì≈˛Ó˚ ïyÓ˚íy ˆÌˆÏÑ˛ !Óõ)̂ Ïì≈˛Ó˚ ïyÓ˚íyÎ˚ !ü!«˛Ñ˛y/!ü«˛ˆÏÑ˛Ó˚y !òˆÏÎ˚ Îyò– ˆÎõò ÈÙÙÙÈ v˛zFâ˛ì˛y Á î)Ó˚c

õy˛ôˆÏì˛ !Ñ˛¶˛yˆÏÓ 30º, 45º Á 60º ˆÑ˛yˆÏíÓ˚ ¢õˆÏÑ˛yí# !e¶%̨ ˆÏãÓ˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚ˆÏì˛ £ˆÏÓ ì˛y !ü!ÖˆÏÎ˚ ì˛ˆÏÓ ˆÎˆÏÑ˛yˆÏòy ˛ô!Ó˚õyˆÏ˛ôÓ˚

ˆÑ˛yí ÙÈ~Ó˚ ˆ«˛ˆÏe !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛Ü%!úÓ˚ ¢ÇK˛y !îˆÏì˛ £ˆÏÓ–

 £y Ï̂ì˛ÈÑ˛ú Ï̂õ !üÖò SActivity Based LearningV

!ü«˛yÌ≈#Ó˚y £yˆÏì˛ÈÑ˛úˆÏõ Ñ˛yˆÏãÓ˚ õyïƒˆÏõ ˆÑ˛yˆÏòy xïƒyˆÏÎ˚Ó˚ ≤ÃyÌ!õÑ˛ ïyÓ˚íy ˆ˛ôˆÏú ¶˛yˆÏúy £Î˚– ö˛ˆÏú xyòˆÏ®Ó˚ ¢ˆÏAÜ

õ)ˆÏì≈˛Ó˚ õˆÏïƒ !îˆÏÎ˚ ì˛yˆÏîÓ˚ Á£z xïƒyˆÏÎ˚Ó˚ fl˛∫FäÈ ïyÓ˚íy Ü!‡˛ì˛ £Î˚– ˛ôy‡˛ƒ˛ô%hfl˛ˆÏÑ˛ ˆîÁÎ˚y £yˆÏì˛ÈÑ˛úˆÏõ Ñ˛yˆÏãÓ˚ Óy£zˆÏÓ˚ !ü!«˛Ñ˛y/

!ü«˛Ñ˛Ó˚y Î!î xyÓ˚Á òì%˛ò £yˆÏì˛Ñ˛úˆÏõ Ñ˛yã ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚ ˆîò Óy !ü«˛yÌ≈#ˆÏîÓ˚ ˜ì˛!Ó˚ Ñ˛Ó˚ˆÏì˛ ˆîò ì˛y£ˆÏú !ü«˛yÌ≈#Ó˚y xyÓ˚Á ˆÓ!ü

xyòˆÏ®Ó˚ ¢ˆÏAÜ xïƒyÎ˚!›˛Ó˚ ïyÓ˚íy úy¶˛ Ñ˛Ó˚ˆÏÓ Óy xïƒyÎ˚!›˛Ó˚ xhs˛!ò≈!£ì˛ !Óõ)ì≈˛ K˛yòÜ%!ú xy!Ó‹ÒyÓ˚ Ñ˛Ó˚ˆÏÓ–

 xyò®˛ô)í≈ !üÖò SJoyful learningV

!ü«˛y ì˛Öò£z ¢yÌ≈Ñ˛ £ˆÏÓ ÎÖò !ü«˛yÌ≈# ˆÑ˛yˆÏòy xïƒyÎ˚ ¢¡ôˆÏÑ≈˛ ˛ôy‡˛ xyò®áò ˛ô!Ó˚ˆÏÓü ˆÌˆÏÑ˛ ˛ôyˆÏÓ– !ü!«˛Ñ˛y/

!ü«˛Ñ˛Ó˚y £Î˚ˆÏì˛y ˆÑ˛yˆÏòy xïƒyˆÏÎ˚Ó˚ ˛ôy‡˛ ˛ô!Ó˚Ñ˛“òyñ £yˆÏì˛ÈÑ˛úˆÏõ Ñ˛yã £zì˛ƒy!î Ö%Ó ¢%®Ó˚ ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚ ˆ◊!íÑ˛ˆÏ«˛ ˆÜˆÏúò

!Ñ˛hs$˛ Îì˛«˛í ˛ôÎ≈hs˛ òy ˆ◊!íÑ˛ˆÏ«˛Ó˚ ˛ô!Ó˚ˆÏÓü xyò®˛ô)í≈ £ˆÏÎ˚ v˛z‡˛ˆÏÓ ì˛ì˛«˛í Á£z ˆ◊!íÓ˚ ¢Ñ˛ú !ü«˛yÌ≈# ¢!‡˛Ñ˛¶˛yˆÏÓ Á£z

xïƒyˆÏÎ˚Ó˚ ˛ôyˆÏ‡˛ õyò!¢Ñ˛ !îÑ˛ ˆÌˆÏÑ˛ ¢¡ô)í≈¶˛yˆÏÓ xÇü@˘Ã£í Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ òy – ì˛y£z !ü!«˛Ñ˛y/!ü«˛Ñ˛Ó˚y ≤ÃÌˆÏõ£z !òˆÏãˆÏîÓ˚

õˆÏì˛y Ñ˛ˆÏÓ˚ ˆ◊!íÑ˛«˛!›˛Ó˚ ˛ô!Ó˚ˆÏÓü xyò®áò Ñ˛ˆÏÓ˚ ˆòÁÎ˚yÓ˚ ˆâ˛T˛y Ñ˛Ó˚ˆÏú !ü«˛yÌ≈#Ó˚y Ö%Ó ¢£ˆÏã ì˛yv˛¸yì˛y!v˛¸ Á£z xïƒyÎ˚

¢¡ôˆÏÑ≈˛ ïyÓ˚íy Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ xyüy Ñ˛Ó˚y ÎyÎ˚–

 ôy‡˛Ñ ̨ !õÏÑ˛ Ñ˛yÎ≈yÓ!ú SCurricular ActivityV Á ¢£˛ôy‡˛Ñ ̨ !õÑ˛ Ñ˛yÎ≈yÓ!úÓ̊ SCo-Curricular ActivityV ¢õß∫Î̊

ˆÎˆÏ£ì%˛ ¢Ó !Ó°ÏˆÏÎ˚£z !ü«˛yÌ≈#ˆÏîÓ˚ ̨ ôy‡˛Ñ ˛!õÏÑ˛˛ SCurricularV ~ÓÇ ¢£˛ôy‡˛Ñ ˛!õÑ˛ Ñ˛yÎ≈yÓ!úÓ˚˚ SCo-Curricular ActivityV

õyò v˛zß¨Î˚ˆÏòÓ˚ Ñ˛Ìy Óúy £ˆÏÎ˚ˆÏäÈñ !ü!«˛Ñ˛y/!ü«˛Ñ˛Ó˚y Ü!íì˛ !Ó°ÏˆÏÎ˚ !ü«˛yÌ≈#ˆÏîÓ˚ K˛yò Ü‡˛ˆÏòÓ˚ ¢õÎ˚ xˆÏòÑ˛ ïÓ˚ˆÏòÓ˚ xyò%°Ï!AÜÑ˛

Ñ˛yÎy≈Ó!úÓ˚ SäÈ!Ó x§yÑ˛yñ òy›˛Ñ˛ñ Ñ%˛£zãñ Üyòñ !Óì˛Ñ≈˛ £zì˛ƒy!îÓ˚V ¢y£yÎƒ ˆòˆÏÓò xyüy Ñ˛Ó˚y ÎyÎ˚– ˆÎõòñ òy›˛ˆÏÑ˛Ó˚ õM˛ ¢yãyˆÏòyÓ˚

¢õˆÏÎ˚ !Ó!¶˛ß¨ ãƒy!õ!ì˛Ñ˛ !â˛ˆÏeÓ˚ ¢y£yÎƒ ˆòÁÎ˚y ˆÎˆÏì˛ ˛ôyˆÏÓ˚– òy›˛ƒõˆÏM˛Ó˚ îü≈Ñ˛ˆÏîÓ˚ Ó¢yÓ˚ ÓƒÓfiÌy Á xyˆÏúyÓ˚ ÓƒÓfiÌy Ñ˛Ó˚yÓ˚

ãòƒ Ó,ˆÏ_Ó˚ v˛z˛ô˛ôyîƒ ≤ÃˆÏÎ˚yÜ Ñ˛Ó˚y ˆÎˆÏì˛ ˛ôyˆÏÓ˚–

 ¢AÜ# !üÖò SPeer LearningV

ˆ◊!íÑ˛ˆÏ«˛ !ü«˛yÌ≈#ˆÏîÓ˚ îúÜì˛¶˛yˆÏÓ ¶˛yÜ Ñ˛ˆÏÓ˚ ˆÑ˛yˆÏòy xïƒyˆÏÎ˚Ó˚ Ñ˛yã !îˆÏú ì˛yÓ˚y !òˆÏãÓ˚y£z xyˆÏúyâ˛òy Ñ˛Ó˚ˆÏì˛ Ñ˛Ó˚ˆÏì˛

K˛yò Ü‡˛ò Ñ˛Ó˚yÓ˚ ˆâ˛T˛y Ñ˛Ó˚ˆÏÓ– o%ì˛ ïyÓ˚íy Ü‡˛ò Ñ˛Ó˚y !ü«˛yÌ≈#Ó˚ Ñ˛yäÈ ˆÌˆÏÑ˛ ï#ˆÏÓ˚ ï#ˆÏÓ˚ ïyÓ˚íy Ü‡˛ò Ñ˛Ó˚y !ü«˛yÌ≈# xˆÏòÑ˛ ¢õˆÏÎ˚£z

ïyÓ˚íy Ü‡˛ò Ñ˛ˆÏÓ˚ !òˆÏì˛ ˛ôyˆÏÓ˚– îúÜì˛ !üÖˆÏòÓ˚ õyïƒˆÏõ !ü«˛yÌ≈#ˆÏîÓ˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ ¢£ˆÏÎy!Üì˛y Ñ˛Ó˚yÓ˚Á x¶˛ƒy¢ ˜ì˛!Ó˚ £Î˚–

!eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%˛ôyˆÏì˛Ó˚ xyˆÏúyâ˛òyÓ˚ ¢õÎ˚ ˆ◊!íÑ˛ˆÏ«˛Ó˚ !ü«˛yÌ≈#ˆÏîÓ˚ Ñ˛ˆÏÎ˚Ñ˛!›˛ îˆÏú !Ó¶˛=˛ Ñ˛ˆÏÓ˚ !Ó!¶˛ß¨ îúˆÏÑ˛ 30º, 45º
Á 60º ¶)˛!õ¢Çú@¿ ˆÑ˛yˆÏíÓ˚ !ì˛ò!›˛ !Ó!¶˛ß¨ õyˆÏ˛ôÓ˚ ¢õˆÏÑ˛yí# !e¶%̨ ã xy§Ñ˛ˆÏì˛ !îˆÏÎ˚ñ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛Ü%!ú !òí≈Î˚ Ñ˛Ó˚ˆÏì˛

Óúy ˆÎˆÏì˛ ˛ôyˆÏÓ˚– Î!îÁ ≤ÃˆÏì˛ƒÑ˛ îú !Ó!¶˛ß¨ õyˆÏ˛ôÓ˚ !e¶%̨ ã !òˆÏÎ˚ˆÏäÈ !Ñ˛hs$˛ ≤Ã!ì˛ îˆÏúÓ˚ xò%̨ ôyì˛Ü%!ú ~Ñ˛£z £ˆÏÎ˚ˆÏäÈ– ~ˆÏì˛ ì˛yÓ˚y

xÓyÑ˛ £ˆÏÎ˚ˆÏäÈ– ˆÑ˛ò ~õò £ˆÏÎ˚ˆÏäÈ ì˛y xyˆÏúyâ˛òy Ñ˛ˆÏÓ˚ˆÏäÈ !òˆÏãˆÏîÓ˚ õˆÏïƒñ !ü!«˛Ñ˛y/!ü«˛Ñ˛ ì˛yˆÏîÓ˚ ¢y£yÎƒ Ñ˛ˆÏÓ˚ˆÏäÈò–

 !Ó!¶˛ß¨ !Ó°Ï̂ ÏÎ˚Ó˚ õ Ï̂ïƒ ¢õß∫Î˚ SIntegration of different subjectsV É

Ü!íˆÏì˛Ó˚ ˆÑ˛yˆÏòy xïƒyˆÏÎ˚Ó˚ ïyÓ˚íy Ñ˛Ó˚yÓ˚ ˛ôÓ˚ !ü«˛yÌ≈#Ó˚y ÎyˆÏì˛ !Ó!¶˛ß¨ !Ó°ÏÎ˚ ~ÓÇ ¢õyˆÏãÓ˚ ˆÑ˛yˆÏòy !Ñ˛ä%ÈÓ˚ ¢ˆÏAÜ ì˛yÓ˚

¢õß∫Î˚ Ö§%̂ Ïã ˛ôyÎ˚ ˆ¢!îˆÏÑ˛ ú«˛ ˆîÁÎ˚y £ˆÏÎ˚ˆÏäÈ– ˆÎõòñ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛Ü%!úÓ˚ ¢y£yˆÏÎƒ !Ñ˛¶˛yˆÏÓ xyõÓ˚y ˆ¶˛Ôì˛!ÓK˛yˆÏòÓ˚

¢õ¢ƒyÓ˚ ¢õyïyò Ñ˛ˆÏÓ˚!äÈ ì˛y !ü«˛yÌ≈#Ó˚y !üˆÏÖˆÏäÈ– ¶)̨ ˆÏÜyú ˛ôv ¸̨yÓ˚ ¢õÎ˚ ˆÜyúˆÏÑ˛Ó˚ ïyÓ˚íyÓ˚ ÓƒÓ£yÓ˚ !ü«˛yÌ≈#Ó˚y ˆîˆÏÖˆÏäÈ–
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 ¶˛yÓ̊õ%=˛ !üÖò SLearning without BurdenV

!ü«˛yÌ≈#ˆÏîÓ˚ ˆÑ˛Óúõye K˛yò @˘Ã£íÑ˛yÓ˚# ~ÓÇ ˛ôy‡˛ƒ˛ô%hfl˛Ñ˛ !ò¶≈˛Ó˚ ˛ôÓ˚#«˛yÎ˚ xÇü@˘Ã£íÑ˛yÓ˚# ¶˛yÓyÓ˚ ãòƒ !ü«˛y ì˛yˆÏîÓ˚ Ñ˛yˆÏäÈ

¶˛yÓ˚Î%=˛ £ˆÏÎ˚ ÎyÎ˚– Óì≈˛õyˆÏò !ü«˛yÌ≈#ˆÏÑ˛!wÑ˛ !ü«˛yÎ˚ !ü«˛yÌ≈#Ó˚y ì˛yˆÏîÓ˚ x!¶˛K˛ì˛y ˆÌˆÏÑ˛ K˛yò Ü‡˛ò Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏú ~ÓÇ Óyhfl˛Ó

ã#ÓˆÏò ¢õ¢ƒy ¢õyïyˆÏòÓ˚ ˆ«˛ˆÏe ˆ¢!›˛ ≤ÃˆÏÎ˚yÜ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏú ì˛yˆÏîÓ˚ Ñ˛yˆÏäÈ !ü«˛y xˆÏòÑ˛ ˆÓ!ü xyò®îyÎ˚Ñ˛ £ˆÏÎ˚ v˛z‡˛ˆÏÓ ~ÓÇ

ì˛Öò£z !üÖò ¶˛yÓ˚õ%=˛ £ Ï̂Ó–

Î!î îüõ ˆ◊!íÓ˚ Ü!íì˛ Ó£z !ÓˆÏü°Ï òãÓ˚ !îˆÏÎ˚ ˆîÖy £Î˚ ì˛y£ˆÏú ˆîÖy ÎyˆÏÓ ~Ñ˛!›˛ xïƒyˆÏÎ˚Ó˚ xyˆÏúyâ˛òyÓ˚ ¢õÎ˚ ≤Ã!ì˛!›˛

˛ô,¤˛yÎ˚ !ü«˛yÌ≈#Ó˚y !òˆÏãÓ˚y£z ÎyˆÏì˛ xˆÏòÑ˛›˛y Ó%ˆÏG˛ Ó%ˆÏG˛ K˛yò Ü‡˛ò Ñ˛Ó˚ˆÏì˛ ˛ôyˆÏÓ˚ ~ÓÇ ˆ¢£z K˛yò ì˛yÓ˚y ÎyˆÏì˛ !Ó!¶˛ß¨ ïÓ˚ˆÏòÓ˚

¢õ¢ƒyÓ˚ ¢õyïyˆÏò Î%!=˛˛ô)í≈ ¶˛yˆÏÓ ≤ÃˆÏÎ˚yÜ Ñ˛Ó˚ˆÏì˛ ˛ôyˆÏÓ˚ ~ÓÇ Óyhfl˛Ó ã#ÓˆÏò ì˛yÓ˚ ≤ÃˆÏÎ˚yãò#Î˚ì˛y ˆÑ˛yÌyÎ˚ Ó%G˛ˆÏì˛ ˛ôyˆÏÓ˚ ì˛yÓ˚ ˆâ˛T˛y

Ñ˛Ó˚y £ˆÏÎ˚ˆÏäÈ– !ü«˛yÌ≈#ˆÏîÓ˚ Ñ˛yˆÏäÈ Ü!íˆÏì˛Ó˚ Ó£z!›˛ õˆÏòy@˘Ãy£# Ñ˛Ó˚yÓ˚ ãòƒ Ó£z!›˛ˆÏì˛ xˆÏòÑ˛ äÈ!Ó Ó˚yÖy £ˆÏÎ˚ˆÏäÈ–

≤ÃyÌ!õÑ˛ Á v z̨Fâ˛ ≤ÃyÌ!õÑ˛ hfl˛ˆÏÓ˚ !ü«˛yÌ≈#Ó˚ Î%!=˛˛ô)í≈ K˛yò Ü‡˛ò ¶˛yˆÏúy £ˆÏú ÓÎ˚¢ Ó,!ÂïÓ˚ ¢ˆÏAÜ ¢ˆÏAÜ õyïƒ!õÑ˛ hfl˛ˆÏÓ˚ ì˛yÓẙ

o%ì˛ K˛yò Ü‡˛ò Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ– ¢Ó≈¶˛yÓ˚ì˛#Î˚ hfl˛ˆÏÓ˚Ó˚ ˛ôy‡˛ƒ¢)!â˛ !òõ≈yˆÏíÓ˚ ~£z ïyÓ˚íy ˆÌˆÏÑ˛£z ≤ÃyÌ!õÑ˛ hfl˛ˆÏÓ˚ ˛ôy‡˛ƒ¢)!â˛ Ñ˛!õˆÏÎ˚ v z̨Fâ˛

≤ÃyÌ!õÑ˛ Á õyïƒ!õÑ˛ hfl˛ˆÏÓ˚ ï#ˆÏÓ˚ ï#ˆÏÓ˚ ˛ôy‡˛ƒ¢)!â˛ Ó,!Âï Ñ˛Ó˚y £ˆÏÎ˚ˆÏäÈ–

Ñ˛ì˛Ü%!ú ì˛Ìƒñ ã!›˛ú Üíòy Á ¢õ¢ƒyÓ˚ ¢õyïyò Ñ˛Ó˚ˆÏì˛ !îˆÏÎ˚ õyïƒ!õÑ˛ hfl˛ˆÏÓ˚Ó˚ ˛ôy‡˛ƒ˛ô%hfl˛Ñ˛ˆÏÑ˛ ¶˛yÓ˚Î%=˛ Ñ˛Ó˚y £Î˚!ò– ˛ô!Ó˚Ó Ï̂ì≈˛

!ü«˛yÌ≈#Ó˚ ˛ô!Ó˚!â˛ì˛ Ü!íì˛ !Ó°ÏÎ˚Ñ˛ Ü“ñ £y Ï̂ì˛Ñ˛ú Ï̂õ Ñ˛yãñ ¢£ã ÜíòyÓ˚ õyïƒ Ï̂õ ¢õ¢ƒyÓ˚ ¢õyïyò ~ÓÇ Óyhfl˛Ó ã#Ó Ï̂ò ˆ¢!›˛Ó˚

≤ÃˆÏÎ˚yãò#Î˚ì˛yÓ˚ ¢y£yˆÏÎƒ ˛ôy‡˛ƒ˛ô%hfl˛ÏÑ˛ˆÏÑ˛ ¶˛yÓ˚õ%=˛ñ xyò®îyÎ˚Ñ˛ Ñ˛Ó˚yÓ˚ ˆâ˛T˛y Ñ˛Ó˚y £ˆÏÎ˚ˆÏäÈ–

 Ü%íÜì˛ !ü«˛y SQuality EducationV

ˆ◊!íÑ˛ˆÏ«˛ ≤ÃˆÏì˛ƒÑ˛ !ü«˛yÌ≈#Ó˚ ÎyˆÏì˛ ˆÑ˛yˆÏòy xïƒyˆÏÎ˚Ó˚ K˛yò Ü‡˛ò ~ÓÇ ≤ÃˆÏÎ˚yˆÏÜÓ˚ ˆ«˛ˆÏe x¢¡ô)í≈ì˛y òy ÌyˆÏÑ˛ xÌ≈yÍ ˆ¢£z

xïƒyˆÏÎ˚Ó˚ !ò!î≈T˛ !üÖò ¢yõˆÏÌ≈ƒ (Learning Outcome) ˆ˛ô§ÔäÈyÎ˚ ˆ¢!îˆÏÑ˛ !ü!«˛Ñ˛y/!ü«˛Ñ˛Ó˚y ¢ÎˆÏb òãÓ˚ ˆîˆÏÓò xyüy Ñ˛Ó˚y

ÎyÎ˚– ~Öy Ï̂ò !máyì˛ ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ xïƒy Ï̂Î˚Ó˚ Ñ˛yõƒ !üÖò ¢yõÌ≈ƒÜ%!ú SExpected Learning OutcomesV ˆîÁÎ˚y £ Ï̂úy ı

!ü«˛yÌ≈#Ó˚y ÈÙÙÙÈ

 Óyhfl˛Ó ¢õ¢ƒyÓ˚ ˆ«˛ Ï̂e ≤Ã Ï̂Î˚yã Ï̂ò !máyì˛ ¢õ#Ñ˛Ó˚í Ü‡˛ò Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓ–

 !máyì˛ ¢ÇÖƒyõyúy Á !máyì˛ ¢õ#Ñ˛Ó˚ˆÏíÓ˚ ˛ôyÌ≈Ñ˛ƒ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 !máyì˛ ¢õ#Ñ˛Ó˚ˆÏí x2,x1,x0ÈÙÈ~ Ï̂îÓ˚ ¢£Ü !òí≈Î˚ Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓ–

 v z̨Í˛ôyîˆÏÑ˛ !ÓˆÏŸ’°ÏˆÏíÓ˚ ¢y£yˆÏÎƒ ~ÓÇ Óyhfl˛Ó ¢ÇÖƒyÓ˚ !òÎ˚õ ≤ÃˆÏÎ˚yÜ Ñ˛ˆÏÓ˚ !máyì˛ ¢õ#Ñ˛Ó˚í ¢õyïyò Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ– xÌ≈yÍ

!máyì˛ ¢õ#Ñ˛Ó˚ˆÏíÓ˚ Ó#ãÜ%!ú !òí≈Î˚ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 ◊#ïÓ˚ xyâ˛y Ï̂Î≈ƒÓ˚ !òÎ˚õ ≤Ã Ï̂Î˚yÜ Ñ˛ Ï̂Ó˚ !máyì˛ ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ ¢õyïyò Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓ–

 !máyì˛ ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ Ó#ãÜ%!ú Á ¢£ÜÜ%!úÓ˚ ˆ¶˛ì˛Ó˚ ¢¡ôÑ≈̨  !òí≈Î˚ Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓ–

 !máyì˛ ¢õ#Ñ˛Ó˚ˆÏíÓ˚ Ó#ãÜ%!ú Ñ˛# ïÓ˚ˆÏòÓ˚ £ˆÏÓ ¢õ#Ñ˛Ó˚í!›˛ ¢õyïyò òy Ñ˛ˆÏÓ˚Á ì˛y ÓúˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 ~Ñ˛!›˛ !máyì˛ ¢õ#Ñ˛Ó˚ˆÏíÓ˚ Ó#ã î%!›˛ ãyòy ÌyÑ˛ˆÏú !máyì˛ ¢õ#Ñ˛Ó˚í!›˛ !òí≈Î˚ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 !Ó!¶˛ß¨ Óyhfl˛Ó ¢õ¢ƒyÓ˚ ¢õyïy Ï̂ò !máyì˛ ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ ïyÓ˚íy ≤Ã Ï̂Î˚yÜ Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓ–

 ¢õì˛y SEquityV
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Ü!íˆÏì˛Ó˚ ̂ Ñ˛yˆÏòy xïƒyˆÏÎ˚Ó˚ xyˆÏúyâ˛òyÓ˚ ̂ «˛ˆÏe ̂ Ñ˛yˆÏòy Ü“ Óy ̂ Ñ˛yˆÏòy ¢õ¢ƒy ̃ ì˛!Ó˚Ó˚ ¢õÎ˚ ÎyˆÏì˛ ̂ Ñ˛yˆÏòy ̃ Ó°Ïõƒ S!úAÜÜì˛ñ

xÌ≈˜Ïò!ì˛Ñ˛ñ ¢yõy!ãÑ˛ñ ¢yÇfl ,̨Ò!ì˛Ñ˛ñ üyÓ˚#!Ó˚Ñ˛ Á õyò!¢Ñ˛ £zì˛ƒy!îV òy ÌyˆÏÑ˛ !ü!«˛Ñ˛y/!ü«˛Ñ˛Ó˚y ˆ¢!îˆÏÑ˛ òãÓ˚ Ó˚yÖˆÏÓò–

 õ)úƒ Ï̂Óyï SValuesV

!ÓîƒyúÎ˚ !ü«˛yÓ˚ v˛zˆÏjüƒ ~Ñ˛!îˆÏÑ˛ ˆÎõò Ñ˛ì˛Ü%!ú !Ó°ÏÎ˚ !ü«˛yñ ˆì˛õ!ò x˛ôÓ˚!îˆÏÑ˛ !ü«˛yÌ≈#ˆÏÑ˛ îy!Î˚cü#ú ¢yõy!ãÑ˛

¢%òyÜ!Ó˚Ñ˛ ˜ì˛!Ó˚ Ñ˛Ó˚y– xÌ≈yÍ ˆ¢ ˆÎò ~Ñ˛ãò ¢õyãÈÙÈ!Ó!FäÈß¨ òyÜ!Ó˚Ñ˛ òy £Î˚–

~£z Ñ˛yÓ˚ˆÏí Ü!íˆÏì˛Ó˚ Ó£zÜ%!úˆÏì˛ !Ó!¶˛ß¨ ÜˆÏ“Ó˚ õyïƒˆÏõ ˆÎõòñ ÚÓ,«˛ˆÏÓ˚y˛ôí xò%¤˛yòÛ S˛ô!Ó˚ˆÏÓü î)°Ïí Ñ˛õyˆÏì˛Vñ Ú!Ó!¶˛ß¨

õò#°Ï#Ï̂ ÏîÓ˚ ã Ï̂ß√yÍ¢ÓÛ Sì §̨y Ï̂îÓ˚ ¢¡∫̂ Ïrï ãyòy ~ÓÇ ì §̨y Ï̂îÓ˚ Óyí#Ü%!ú xydfiÌ Ñ˛ Ï̂Ó˚ ~Ñ˛ãò ¢Í òyÜ!Ó˚Ñ˛ £ÁÎ˚yVñ Ú¢õyò ¶˛yÜ

Ñ˛ˆÏÓ˚ Öy£zÛ S~Ñ˛y Ó§yâ˛y£z ã#Óò òÎ˚Vñ Úîyî%Ó˚ ¢ˆÏAÜ ÓyãyˆÏÓ˚ Îy£zÛ Óy Ú!˛ô!¢Ó˚ Óy!v˛¸ Îy£z Óy @˘ÃyˆÏõÓ˚ Óy!v˛¸̂ Ïì˛ Îy£zÛ S˛ôy!Ó˚Óy!Ó˚Ñ˛ Á

¢yõy!ãÑ˛ Órïò x›%˛›˛ Ó˚yÖyV òyòy!Óï õ)úƒˆÏÓyï Ü‡˛ˆÏòÓ˚ ˆâ˛T˛y Ñ˛Ó˚y £ˆÏÎ˚ˆÏäÈ–

 ˛ôy‡˛ƒ˛ô%hfl˛Ñ˛ !Ó°Ï̂ ÏÎ˚ ïyÓ˚íy

˛ôy‡˛ƒ˛ô%hfl˛ˆÏÑ˛ ˆÎˆÏÑ˛yˆÏòy xïƒyÎ˚ !ü«˛yÌ≈#Ó˚ ˛ô!Ó˚!â˛ì˛ ˛ô!Ó˚ˆÏÓü ˆÌˆÏÑ˛ ü%Ó˚% £ˆÏÎ˚ˆÏäÈ– ì˛yÓ˚˛ôÓ˚ !Ó!¶˛ß¨Ó˚Ñ˛õ £yˆÏì˛Ñ˛úˆÏõ Ñ˛yã

ˆîÁÎ˚y xyˆÏäÈ ÎyˆÏì˛ !ü«˛yÌ≈# ¢!Ñ ̨ Î˚¶˛yˆÏÓ xÇü@˘Ã£í Ñ˛ˆÏÓ˚ Á£z xïƒyˆÏÎ˚Ó˚ ≤ÃyÌ!õÑ˛ ïyÓ˚íy úy¶˛ Ñ˛ˆÏÓ˚ Á xïƒyˆÏÎ˚Ó˚ ≤ÃˆÏÎ˚yãò#Î˚ì˛y

xò%¶˛Ó Ñ˛ Ï̂Ó˚– £y Ï̂ì˛Ñ˛ú Ï̂õ Ñ˛y Ï̂ãÓ˚ ¢ Ï̂AÜ ¢ Ï̂AÜ ì˛y Ï̂Ñ˛ ¢£ã Óyhfl˛Ó ¢õ¢ƒy ˆîÁÎ˚y xy Ï̂äÈñ Îy Ï̂ì˛ ˆ¢ñ Á£z Óyhfl˛Ó ¢õ¢ƒyÜ%̂ Ïúy

£yˆÏì˛Ñ˛úˆÏõ Ñ˛yˆÏãÓ˚ ïyÓ˚íy ˆÌˆÏÑ˛ Î%!=˛˛ô)í≈¶˛yˆÏÓ ¢õyïyò Ñ˛Ó˚ˆÏì˛ ˛ôyˆÏÓ˚– ~Ó˚˛ôÓ˚ Á£z xïƒyˆÏÎ˚ K˛yò Ü‡˛ò Ñ˛Ó˚yÓ˚ ˆ«˛ˆÏe ≤Ã Ï̂Î˚yãò#Î˚

Üy!í!ì˛Ñ˛ òyõ Óy !â˛£´ ˆÎ¢Ó ãyÎ˚ÜyÎ˚ ãyòyÓ˚ Ñ˛Ìy ˆ¢Ü%̂ Ïúy ˆîÁÎ˚y xy Ï̂äÈ– ï# Ï̂Ó˚ ï# Ï̂Ó˚ Á£z xïƒy Ï̂Î˚ !üÖ Ï̂òÓ˚ Îì˛Ü%̂ Ïúy ¢Ω˛yÓòy

ÌyˆÏÑ˛ ˆ¢Ü%ˆÏúy !ü«˛yÌ≈# ÎyˆÏì˛ ¢!‡˛Ñ˛¶˛yˆÏÓ Ó%ˆÏG˛ K˛yò Ü‡˛ò Ñ˛Ó˚ˆÏì˛ ˛ôyˆÏÓ˚ ˆ¢Ü%!ú Ó˚yÖy £ˆÏÎ˚ˆÏäÈ– ˆüˆÏ°Ï Critical thinkingÈÙÈ~Ó˚

¢õ¢ƒy ˆîÁÎ˚y xyˆÏäÈ– Óì≈˛õyò !ü«˛y ˛ö˛úyö˛ú !ò¶≈˛Ó˚ òÎ˚– ˛˛ôÂï!ì˛ Á ö˛úyö˛ú SProcess and Product basedV !ò¶≈˛Ó˚– ì˛y£z

˛ôy‡˛ƒ˛ô%hfl˛ˆÏÑ˛ ˛ôÂï!ì˛Ó˚ v z̨˛ôÓ˚ xˆÏòÑ˛ ˆÓ!ü ˆãyÓ˚ ˆîÁÎ˚y £ˆÏÎ˚ˆÏäÈ–

xÌ≈yÍñ ˛ô!Ó˚!â˛ì˛ K˛yò ˆÌˆÏÑ˛ Á£z xïƒyˆÏÎ˚Ó˚ ïyÓ˚íyñ Á£z xïƒyˆÏÎ˚Ó˚ ≤ÃˆÏÎ˚yãò#Î˚ì˛yñ £yˆÏì˛Ñ˛úˆÏõ Ñ˛yˆÏãÓ˚ õyïƒˆÏõ ˆ¢!›˛Ó˚

Î%!=˛˛ô)í≈ ïyÓ˚íy Ü‡˛òñ ¢£ã ¢õ¢ƒy ¢õyïyˆÏòÓ˚ õˆÏïƒ !îˆÏÎ˚ !ÓˆÏŸ’°Ïí Ñ˛Ó˚yÓ˚ «˛õì˛yñ ã!›˛ú ¢õ¢ƒyÓ˚ õˆÏïƒ !îˆÏÎ˚ ïyˆÏ˛ô ïyˆÏ˛ô Î%!=˛Ó˚

≤ÃˆÏÎ˚yÜ Ñ˛Ó˚yÓ˚ «˛õì˛y ~ÓÇ ¢ÓˆÏüˆÏ°Ï !Óõ)ì≈˛ ïyÓ˚íyÓ˚ õyïƒˆÏõ Î%!=˛Ó˚ ˛ô!Ó˚˛ô)í≈ !ÓÑ˛yü–

~ì˛¢Ó ¢ˆÏ_¥Á ˛ôy‡˛ƒ˛ô%hfl˛Ñ˛ !üÖˆÏòÓ˚ ~Ñ˛!›˛ ¢£yÎ˚Ñ˛ õye– Ñ˛yÓ˚í ~Ñ˛!›˛õye ˛ôy‡˛ƒ˛ô%hfl˛ˆÏÑ˛Ó˚ ¢y£yˆÏÎƒ ¢õ@˘Ã Ó˚yˆÏãƒÓ˚ !ÓîƒyúÎ˚

ˆÌˆÏÑ˛ !ÓîƒyúˆÏÎ˚ ¢õ@˘Ã !ü«˛yÌ≈#ˆÏîÓ˚ Ñ˛yˆÏäÈ !ü«˛yÌ≈#ˆÏÑ˛!wÑ˛ !ü«˛yˆÏÑ˛ xyò®îyÎ˚Ñ˛ Ñ˛Ó˚y ¢Ω˛Ó òÎ˚– !Ñ˛hs$˛ î%ÉˆÏÖÓ˚ !Ó°ÏÎ˚ xyõyˆÏîÓ˚

ˆîˆÏü ~ÖòÁ ̨ôy‡˛ƒ˛ô%hfl˛Ñ˛ˆÏÑ˛  !ü«˛yÌ≈#Ó˚ !ü«˛yÓ˚ ~Ñ˛õye õyïƒõ õˆÏò Ñ˛Ó˚y £Î˚– SThe present day classroom practices are,
in almost all schools of the country, totally dominated by textbook...The textbook emerges as the single solu-
tion to all these problems: National Curriculum Framework 2005 POSITION PAPER 2.3 Article No 4.2.5
Page - 37 V ~£z Ñ˛yÓ˚ˆÏí ≤Ã!ì˛!›˛ !ÓîƒyúˆÏÎ˚Ó˚˚ !ü!«˛Ñ˛y/!ü«˛Ñ˛ ì§˛yˆÏîÓ˚ xM˛ú!¶˛!_Ñ˛ !ü«˛yÌ≈#ˆÏîÓ˚ õyò Ó%̂ ÏG˛ !Ñ˛ä%È Ü“ñ !Ó!¶˛ß¨

!üÖò ¢Ω˛yÓ˚ ~ÓÇ !Ó!¶˛ß¨ ïÓ˚ˆÏòÓ˚ TLM ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚ !òˆÏÎ˚ ˆ◊!íÑ˛ˆÏ«˛ ˆÜˆÏú !ü«˛yÌ≈#ˆÏÑ˛!wÑ˛ !ü«˛y xyò®îyÎ˚Ñ˛ £ˆÏÓ ~ÓÇ

!ü«˛yÓ˚ Ü%íÜì˛ õyò xˆÏòÑ˛ Ó,!Âï ˛ôyˆÏÓ– ~äÈyv ¸̨y ≤Ã!ì˛ xïƒyˆÏÎ˚ !Ñ˛ä%È !Ñ˛ä%È !Ó‹øÎ˚Ñ˛Ó˚ !Ó°ÏÎ˚ !ü«˛yÌ≈#Ó˚ ¢yõˆÏò v˛z̨ ô!fiÌì˛ Ñ˛Ó˚ˆÏú

!ü«˛yÌ≈# Á£z !Ó°Ï̂ ÏÎ˚ õ Ï̂òy Ï̂ÎyÜ# £ Ï̂Ó–

 ≤Ã Ï̂Î˚yãò!¶˛!_Ñ˛ ¢y£yÎƒ ~ÓÇ ï# Ï̂Ó˚ ï# Ï̂Ó˚ ˆ¢!›˛ ì%̨ Ï̂ú ˆòÁÎ˚y ı

SSupport according to specific requirement and gradual withdrawal of supportV

˛ôy‡˛ƒ˛ô%hfl˛Ñ˛!›˛ ~õò¶˛yˆÏÓ !òõ≈yí Ñ˛Ó˚y £ˆÏÎ˚ˆÏäÈ ÎyˆÏì˛ !ü«˛yÌ≈#Ó˚y ˆÑ˛yˆÏòy xïƒyÎ˚ ˆÌˆÏÑ˛ !òˆÏãÓ˚y£z xˆÏòÑ˛›˛y K˛yò Ü‡˛ò Ñ˛Ó˚ˆÏì˛

˛ôyˆÏÓ˚ ~ÓÇ ≤ÃˆÏÎ˚yãòõˆÏì˛y !ü!«˛Ñ˛y/!ü«˛ˆÏÑ˛Ó˚ ¢y£yÎƒ ˆòÎ˚–
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 ≤Ã!ì˛!›˛ xïƒy Ï̂Î˚Ó˚ ü%Ó%̊̂ Ïì˛ Ü“ ~ÓÇ ì˛yÓ˚̨ ô Ï̂Ó˚ £y Ï̂ì˛Ñ˛ú Ï̂õ ˆîÁÎ˚y ı

≤ÃÌˆÏõ£z Ü!íˆÏì˛Ó˚ !Óõ)ì≈˛ !Ó°ÏÎ˚ !òˆÏÎ˚ xïƒyÎ˚ ü%Ó%̊ Ñ˛Ó˚ˆÏú ˆîÖy ÎyÎ˚ xˆÏòÑ˛¢õÎ˚£z Ü!íì˛ !Ó°ÏÎ˚!›˛ ˆÓ!üÓ˚¶˛yÜ !ü«˛yÌ≈#ˆÏîÓ˚

Ñ˛yˆÏäÈ ¶˛ˆÏÎ˚Ó˚ Ñ˛yÓ˚í £ˆÏÎ˚ ÁˆÏ‡˛– ~Ñ˛!›˛ ÜˆÏ“Ó˚ õyïƒˆÏõ Óyhfl˛Ó ã#ÓˆÏòÓ˚ ¢õ¢ƒy ˆÌˆÏÑ˛ Ü!íˆÏì˛Ó˚ ˆÑ˛yˆÏòy xïƒyÎ˚ ü%Ó%̊ Ñ˛Ó˚ˆÏú Á£z

xïƒyÏÎ˚ ˆüÖyÓ˚ ≤ÃˆÏÎ˚yãò#Î˚ì˛y ¶˛yˆÏúy¶˛yˆÏÓ Ó%G˛ˆÏì˛ ˛ôyˆÏÓ˚ ~ÓÇ Ü!íì˛ !Ó°ÏÎ˚!›˛ ¶˛ˆÏÎ˚Ó˚ òy £ˆÏÎ˚ xyÑ˛°Ï≈í#Î˚˚ £ˆÏÎ˚ ÁˆÏ‡˛– xyÓyÓ˚

ˆÎˆÏ£ì%˛ ì˛yÓ˚y ˆÖúˆÏì˛ ¶˛yˆÏúyÓyˆÏ¢ ì˛y£z !Ó!¶˛ß¨Ó˚Ñ˛õ ˆÖúyÓ˚ õyïƒˆÏõ ÎyˆÏì˛ !ü«˛yÌ≈#Ó˚y Á£z xïƒyˆÏÎ˚Ó˚ Î%!=˛˛ô)í≈ K˛yò Ü‡˛ò Ñ˛Ó˚ˆÏì˛

˛ôyˆÏÓ˚ñ ˆ¢£z Ñ˛yÓ˚ˆÏí £yˆÏì˛Ñ˛úˆÏõ Ñ˛yã ˆîÁÎ˚y xyˆÏäÈ–

!Ñ˛hs$˛ ì˛yÓ˚ õyˆÏò ~£z òÎ˚ ˆÎ ˛ôy‡˛ƒ˛ô%hfl˛ˆÏÑ˛ ˆÎ Ü“ Óy £yˆÏì˛Ñ˛úˆÏõ Ñ˛yã ˆîÁÎ˚y xyˆÏäÈ ˆ¢!›˛Ó˚ õyïƒˆÏõ£z xïƒyÎ˚!›˛ ü%Ó˚% Ñ˛Ó˚ˆÏì˛

£ˆÏÓ– xyüy Ñ˛Ó˚y ÎyÎ˚ !ü!«˛Ñ˛y/!ü«˛Ñ˛Ó˚y !ÓîƒyúˆÏÎ˚Ó˚ ˆ¶˛ÔˆÏÜy!úÑ˛ñ ¢yÇfl˛,Ò!ì˛Ñ˛ xÓfiÌyò Ó%̂ ÏG˛ !òˆÏÎ˚ !òˆÏãˆÏîÓ˚ õˆÏì˛y Ñ˛ˆÏÓ˚ Ü“

~ÓÇ !üÖò ¢Ω˛yÓ˚ ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚ !òˆÏÎ˚ !ü«˛yÌ≈#ˆÏîÓ˚ Ñ˛yˆÏäÈ Ü!íì˛ˆÏÑ˛˛ xyÓ˚Á ˆÓ!ü xyÑ˛°Ï≈í#Î˚ Á õˆÏòy@˘Ãy£# Ñ˛ˆÏÓ˚ ì%̨ úˆÏÓò–

 ˛ôy‡˛ƒ˛ô%hfl˛ Ï̂Ñ˛Ó˚ ˛ô,¤˛yÎ˚ õy Ï̂G˛ õy Ï̂G˛ ö§̨ yÑ˛y áÓ˚ ı

~Ñ˛ãò !ü«˛yÌ≈# ˆÑ˛yˆÏòy xïƒyÎ˚ ˛ôv˛¸yÓ˚ ¢õÎ˚ ≤ÃˆÏì˛ƒÑ˛ ˛ôyì˛y Ó%ˆÏG˛ ˛ôˆÏv˛¸ Î%!=˛¢£Ñ˛yˆÏÓ˚ K˛yò Ü‡˛ò Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏú£z Á£z ö§˛yÑ˛y

áÓ˚ ¢!‡˛Ñ˛¶˛yˆÏÓ ¶˛Ó˚!ì Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ– !ü«˛yÌ≈#Ó˚ ïyˆÏ˛ô ïyˆÏ˛ô Î%!=˛Ó˚ !ÓÑ˛yü á›˛ˆÏäÈ !Ñ˛òy ˆ¢›˛y ˆÓyG˛yÓ˚ ãòƒ£z !Ñ˛ä%È ˛ô,¤˛yÓ˚ õyˆÏG˛

õyˆÏG˛ ö§˛yÑ˛y áÓ˚ xyˆÏäÈ– !ü«˛yÌ≈# ÎyˆÏì˛ Ü!íˆÏì˛Ó˚ Ó£z!›˛Ó˚ ˛≤ÃÌõ ˛ôyì˛y ˆÌˆÏÑ˛ ˆü°Ï ˛ôyì˛y ˛ôÎ≈hs˛ ¢¡ô)í≈¶˛yˆÏÓ ˛ôˆÏv˛¸ ~ÓÇ !Ñ˛ä%È ˛ô,¤˛yÎ˚

!ò!î≈T˛ Ñ˛yã!›˛ Ñ˛ˆÏÓ˚ ˆ¢£z Ñ˛yÓ˚ˆÏíÁ !Ñ˛ä%È ˛ô,¤˛yÎ˚ õyˆÏG˛ õyˆÏG˛ ö§˛yÑ˛y áÓ˚ ˆîÁÎ˚y xyˆÏäÈ– xÌ≈yÍ Ü!íì˛ Ó£ẑ ÏÎ˚Ó˚ xÌ≈ ˆÑ˛Óú Ñ˛ Ï̂°Ï

ˆî!ÖÈÙÈ~Ó˚ ¢õ¢ƒyÓ˚ ¢õyïyò òÎ˚– Ü!í Ï̂ì˛Ó˚ Ó£z ˆÎ ˛ôv ¸̨̂ Ïì˛ £Î˚ ì˛yÓ˚ ïyÓ˚íyÁ Ü‡˛ò Ñ˛Ó˚y–

 ˛ôy‡˛ƒ˛ô%hfl˛ Ï̂Ñ˛ Ü!í Ï̂ì˛Ó˚ !Ó!¶˛ß¨ üyÖy ~Ñ˛¢ Ï̂AÜ ˆò£z ı

˛ôy‡˛ƒ˛ô%hfl˛ˆÏÑ˛ ˛ôy!›˛Ü!íˆÏì˛Ó˚ Ñ˛ˆÏÎ˚Ñ˛!›˛ xïƒyˆÏÎ˚Ó˚ ˛ôÓ˚ £Î˚ˆÏì˛y Ó#ãÜ!íˆÏì˛Ó˚ ~Ñ˛!›˛ xïƒyÎ˚ñ ì˛yÓ˚˛ôÓ˚ ãƒy!õ!ì˛Ó˚ ~Ñ˛!›˛ xïƒyÎ˚ñ

ì˛yÓ˚˛ôÓ˚ Ó˚y!ü!ÓK˛yˆÏòÓ˚ ~Ñ˛!›˛ xïƒyÎ˚ñ ~Ó˚˛ôÓ˚ Ó#ãÜ!íˆÏì˛Ó˚ ~Ñ˛!›˛ xïƒyÎ˚ ~¶˛yˆÏÓ ˆîÁÎ˚y xyˆÏäÈ–

Ü!íˆÏì˛Ó˚ !Ó!¶˛ß¨ üyÖyÓ˚ õˆÏïƒ xˆÏòÑ˛ ¢õˆÏÎ˚£z !Ñ˛ä%È !Ñ˛ä%È ¢õß∫Î˚˚ ÌyˆÏÑ˛– ˆÎõò Ú!˛ôÌyˆÏÜyÓ˚yˆÏ¢Ó˚ v z̨̨ ô˛ôyîƒÛ xïƒyÎ˚!›˛Ó˚ ˛ôÓ˚£z

Ú!eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛ ~ÓÇ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xˆÏ¶˛îyÓ!úÛ xïƒyÎ˚!›˛ ˆîÁÎ˚y £ˆÏÎ˚ˆÏäÈñ ˆÑ˛òòy ~£z xïƒyÎ˚!›˛ xyˆÏÜÓ˚ xïƒyˆÏÎ˚Ó˚

v z̨̨ ôÓ˚ Ö%Ó£z !ò¶≈˛Ó˚ü#ú–

 Ó£% ˛ôäÈ®!¶˛!_Ñ˛ ≤ÃŸ¿ ~ÓÇ ¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ı

!ü«˛yÌ≈# ˆÑ˛yˆÏòy xïƒyˆÏÎ˚Ó˚ ïyÓ˚íy Î%!=˛˛ô)í≈¶˛yˆÏÓ Ü‡˛ò Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏú ˆ¢ ÎyˆÏì˛ o%ì˛ !â˛hs˛y Ñ˛ˆÏÓ˚ ¢õ¢ƒyÓ˚˚ ¢õyïyò Ñ˛Ó˚ Ï̂ì˛

˛ôyˆÏÓ˚ ì˛yÓ˚ ãòƒ ˛ôy‡˛ƒ˛ô%hfl˛ˆÏÑ˛ ≤Ã!ì˛!›˛ xïƒyˆÏÎ˚Ó˚ ˆüˆÏ°Ï Ó£% ˛ôäÈ®!¶˛!_Ñ˛ ≤ÃŸ¿ ~ÓÇ ¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ˆîÁÎ˚y xyˆÏäÈ–

 ã#Óò Ñ%̨ üúì˛yÓ˚ !ÓÑ˛yü SDevelopment of Life SkillV ı

Ü%íÜì˛ !ü«˛yÓ˚ x¶˛#T˛ úˆÏ«˛ƒ ˆ˛ô§ÔäÈˆÏòyÓ˚ ãòƒ ≤ÃˆÏÎ˚yãò ã#ÓˆÏòÓ˚ !Ó!¶˛ß¨ ≤Ã!ì˛Ñ)̨ ú ˛ô!Ó˚!fiÌ!ì˛Ó˚ ¢ˆÏAÜ !òˆÏãˆÏÑ˛ õy!òˆÏÎ˚

ˆòÁÎ˚y Á ≤Ã!ì˛Ñ)̨ ú ˛ô!Ó˚!fiÌ!ì˛Ó˚ õˆÏïƒ ú%!Ñ˛ˆÏÎ˚ ÌyÑ˛y ò)ƒòì˛õ ¢%̂ ÏÎyÜˆÏÑ˛ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ ¢õ¢ƒyÓ˚ ˆõyÑ˛y!Óúy Ñ˛Ó˚y– Ü!íˆÏì˛Ó˚ !Ó!¶˛ß¨

ˆ«˛ˆÏe !Ó!¶˛ß¨ ïÓ˚ˆÏòÓ˚ ã#Óò Ñ%̨ üúì˛y !ÓÑ˛yˆÏüÓ˚ ¢%̂ ÏÎyÜ Á ¢Ω˛yÓòy Ó˚ˆÏÎ˚ˆÏäÈ– !òÎ˚!õì˛ â˛â≈˛yÓ˚ õyïƒˆÏõ ì˛y !ü«˛yÌ≈#Ó˚ ã#ÓòˆÏÑ˛

xˆÏòÑ˛ˆÏÓ!ü ö˛ú≤Ã¢) Ñ˛ˆÏÓ˚ ì%˛úˆÏì˛ ˛ôyˆÏÓ˚– ì˛y£z Ü!íì˛ !üÖˆÏò ~Ñ˛!›˛ xòfl˛∫#Ñ˛yÎ≈ v˛z̨ ôyîyò £ˆÏúy !òÎ˚!õì˛ ã#Óò Ñ%̨ üúì˛yÜ%!ú

¢¡ô!Ñ≈˛ì˛ ˛ô!Ó˚!fiÌ!ì˛Ó˚ õ)úƒyÎ˚ò–
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ˆÑ˛y Ï̂òy !Ó°Ï̂ ÏÎ̊ !üü%¢%ú¶˛ x!ì˛¢Ó̊ú ïyÓ̊íy ̂ Ì Ï̂Ñ˛ ≤ÃÑ,̨ ì˛ ïyÓ̊íy Ü‡˛ Ï̂òÓ̊ ~Ñ˛!›˛ ̨ôÂï!ì˛

SAddressing Naive ConceptV

!ü«˛yÌ≈#Ó˚ ˆÑ˛yˆÏòy !Ó°ÏˆÏÎ˚ !Ñ˛ä%È x!ì˛¢Ó˚ú ïyÓ˚íy õò !îˆÏÎ˚ ü%ˆÏò ì˛yÓ˚ ¢ˆÏAÜ xyˆÏúyâ˛òy Ñ˛ˆÏÓ˚ ì˛yˆÏÑ˛ ˆÓyG˛yˆÏì˛ £ˆÏÓ ì˛yÓ˚

ïyÓ˚íy!›˛ xˆÏòÑ˛›˛y !‡˛Ñ˛ !Ñ˛hs$˛ !Ñ˛ä%È ¶%˛ú ïyÓ˚íy xyˆÏäÈ ~ÓÇ ˆ¢£z x!ì˛¢Ó˚ú ïyÓ˚íyÓ˚ ˛ô!Ó˚Óì≈˛ò Ñ˛ˆÏÓ˚ !‡˛Ñ˛ ïyÓ˚íy Ü‡˛ò Ñ˛Ó˚̂ Ïì˛ ¢y£yÎƒ

Ñ˛Ó˚ˆÏì˛ £ˆÏÓ– ˛ôÂï!ì˛!›˛ ¢ÇÜ!‡˛ì˛ £Î˚ !ì˛ò!›˛ ïyˆÏ˛ô ÎÌyÈÙÙÙÈ

SiV Catch  Sxò%ïyÓò Ñ˛Ó˚yVı

 !ü«˛yÌ≈#Ó˚ x!ì˛¢Ó˚ú ïyÓ˚íyÓ˚ o%ì˛ ˛ô!Ó˚Óì˛≈ò òy Ñ˛ˆÏÓ˚ ì˛yˆÏÑ˛ ≤ÃŸ¿ Ñ˛Ó˚yÓ˚ ¢%̂ ÏÎyÜ ˆîÁÎ˚y v z̨!â˛ì˛ ~ÓÇ ≤ÃŸ¿Ü%!ú õò

!îˆÏÎ˚ ˆüyòy v z̨!â˛ì˛–

 !ü«˛yÌ≈#ˆˆÏîÓ˚ ˛ôyÓ˚fl˛ô!Ó˚Ñ˛ xyˆÏúyâ˛òyÓ˚ ãòƒ v˛zÍ¢y!£ì˛ Ñ˛Ó˚y v˛z!â˛ì˛ñ ˆ¢£z xyˆÏúyâ˛òy õò !îˆÏÎ˚ ˆüyòy v z̨!â˛ì˛–

SiiV Challenge S!mõì˛ ≤ÃÑ˛yü Ñ˛Ó˚y Á xy@˘Ã£ v z̨j#˛ôÑ˛ ¢õ¢ƒy v z̨̨ ô!fiÌì˛ Ñ˛Ó˚yVı

 !ü«˛yÌ≈#Ó˚ Ñ˛yäÈ ˆÌˆÏÑ˛ ì˛yÓ˚ õì˛yõˆÏì˛Ó˚ ˛ôˆÏ«˛ Î%!=˛Î%=˛ ÓƒyÖƒy â˛yÁÎ˚y v˛z!â˛ì˛–

 !ü«˛yÌ≈#ˆÏÑ˛ ì˛yÓ˚ ïyÓ˚íyÓ˚ ˛ôˆÏ«˛ ì˛Ìƒ !ò¶≈˛Ó˚ Ó=˛Óƒ ÓúˆÏì˛ v˛zÍ¢y!£ì˛ Ñ˛Ó˚y v˛z!â˛ì˛–

SiiiV Change Sx!ì˛¢Ó˚ú ïyÓ˚íyÓ˚ ˛ô!Ó˚Óì≈˛ò á!›˛ˆÏÎ˚ !‡˛Ñ˛ ïyÓ˚íy Ü!‡˛ì˛ £ˆÏì˛ ¢y£yÎƒ Ñ˛Ó˚yV ı

 !ü«˛yÌ≈#Ó˚ õˆÏò x!ì˛¢Ó˚ú ïyÓ˚íyÓ˚ !Ó°ÏˆÏÎ˚ m®μ ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚ !‡˛Ñ˛ ïyÓ˚íyÓ˚ !îˆÏÑ˛ ì˛yˆÏÑ˛ ~!ÜˆÏÎ˚ !òˆÏÎ˚ ÎyÁÎ˚y

v z̨!â˛ì˛–

 !ü«˛yÌ≈# ÎyˆÏì˛ òì%˛ò !‡˛Ñ˛ ïyÓ˚íyÓ˚ ¢y£yˆÏÎƒ ¢õ¢ƒy ¢õyïyò Ñ˛ˆÏÓ˚ ì˛yÓ˚ ãòƒ ≤ÃÑ,̨ ì˛ ˛ôÂï!ì˛Ó˚ ÓƒÓ£yˆÏÓ˚ ì˛yˆÏÑ˛

v˛zÍ¢y!£ì˛ Ñ˛Ó˚y v˛z!â˛ì˛–

 Óyhfl˛Ó ¢õ¢ƒyÓ˚ ¢õyïyˆÏò òì%˛ò ˛ô!Ó˚Ó!ì≈˛ì˛ ïyÓ˚íyÓ˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚ˆÏì˛ v˛zÍ¢y!£ì˛ Ñ˛Ó˚y v˛z!â˛ì˛–

ˆÎõò ÈÙÙÙÈ !máyì˛ ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ ¢õyïyò Ñ˛Ó˚yÓ˚ ¢õÎ˚ xyõÓ˚y ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ Óyõ!î Ï̂Ñ˛Ó˚ ¢ÇÖƒyõyúy Ï̂Ñ˛ v z̨Í˛ôyî Ï̂Ñ˛ !Ó Ï̂Ÿ’°Ïí Ñ˛ Ï̂Ó˚

Ìy!Ñ˛ ~ÓÇ ì˛yÓ˚˛ôÓ˚ Ö%Ó ¢£ˆÏã£z ¢õ#Ñ˛Ó˚ˆÏíÓ˚ Ó#ã î%!›˛ !òí≈Î˚ Ñ˛!Ó˚ñ ~£z ïÓ˚ˆÏòÓ˚ ¢õ¢ƒyÎ˚ ˆüˆÏ°ÏÓ˚ !îˆÏÑ˛Ó˚ ïyˆÏ˛ô !ü«˛yÌ≈#ˆÏîÓ˚ !Ñ˛ä%È

x!ì˛ ¢Ó˚ú ïyÓ˚íyÓ˚ ö˛ˆÏú ì˛yÓ˚y !Ñ˛ä%È ¶%̨ ú Ñ˛ˆÏÓ˚ˆÏäÈ– !ü!«˛Ñ˛y/!ü«˛Ñ˛ õ£yüÎ˚ ˆ¢£z ¶%̨ úÜ%!úÓ˚ Ñ˛yÓ˚í !ü«˛yÌ≈#ˆÏîÓ˚ ¢ˆÏAÜ xyˆÏúyâ˛òy

Ñ˛Ó˚̂ ÏÓò–

≤ÃÌõ ¢õ¢ƒy!›˛ ı x2 – 5x + 6 = 0
~£z !máyì˛ ¢õ#Ñ˛Ó˚í!›˛ ¢õyïyò Ñ˛ˆÏÓ˚y ÈÙÙÙÈ

x2 – 5x + 6 = 0
 x2 – 3x – 2x + 6 = 0
 x (x – 3) – 2 (x – 3) = 0
 (x – 3) (x – 2) = 0
 x – 3 = 0   or, x – 2 = 0
 x = 3  or, x = 2

!mì˛#Î˚ ¢õ¢ƒy!›˛ ı x2 – 5x + 6 = 2
~£z !máyì˛ ¢õ#Ñ˛Ó˚í!›˛ ¢õyïyò Ñ˛ˆÏÓ˚y ÈÙÙÙÈ

x2 – 5x + 6 = 2
 x2 – 3x – 2x + 6 = 2
 x (x – 3) – 2 (x – 3) = 2
 (x – 3) (x – 2) = 2
 x – 3 = 2   or,  x – 2 = 2
 x = 2 + 3   or,  x = 2 + 2
 x = 5  or,  x = 4

!mì˛#Î˚ ¢õ¢ƒy!›˛Ó˚ ˆ«˛ˆÏe ˆÑ˛ò ~£z ¢õyïyò ˛ôÂï!ì˛!›˛ ¶%̨ ú ~ÓÇ ¶%̨ ˆÏúÓ˚ Ñ˛yÓ˚í Ñ˛# ì˛y !òˆÏÎ˚ !ü!«˛Ñ˛y/!ü«˛Ñ˛ !ü«˛yÌ≈#ˆÏîÓ˚

¢yˆÏÌ xyˆÏúyâ˛òy Ñ˛Ó˚ˆÏÓò ~ÓÇ Óyhfl˛Ó ¢ÇÖƒyÓ˚ !òÎ˚õ ÓƒÓ£yˆÏÓ˚Ó˚ ¢y£yˆÏÎƒ ï#ˆÏÓ˚ ï#ˆÏÓ˚ !‡˛Ñ˛ ïyÓ˚íy Ü‡˛ò Ñ˛Ó˚ˆÏì˛ ¢y£yÎƒ Ñ˛Ó˚ˆÏÓò–
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˛ôy‡˛ƒ¢)!â˛

1. ~Ñ˛â˛ú!Ó!üT˛ !máyì˛ ¢õ#Ñ˛Ó˚í

iV ~Ñ˛â˛ú!Ó!üT˛ !máyì˛ ¢õ#Ñ˛Ó̊ Ï̂íÓ̊ ïyÓ̊íy–

iiV ~Ñ˛â˛ú!Ó!üT˛ !máyì˛ ¢õ#Ñ˛Ó˚í ax²+bx+c=0 ÈSa, b, c Óyhfl˛Ó ¢ÇÖƒy ~ÓÇ a0V ÙÈ~Ó˚ ïyÓ˚íy–

iiiV v z̨Í˛ôyî Ï̂Ñ˛ !Ó Ï̂Ÿ’°Ï̂ ÏíÓ̊ ¢y£y Ï̂Îƒ ~Ñ˛â˛ú!Ó!üT˛ !máyì˛ ¢õ#Ñ˛Ó̊ Ï̂íÓ̊ ¢õyïyò–

ivV ˛ô)í≈ÓÜ≈yÑ˛y Ï̂Ó̊ ≤ÃÑ˛y Ï̂üÓ̊ ¢y£y Ï̂Îƒ ~Ñ˛â˛ú!Ó!üT˛ !máyì˛ ¢õ#Ñ˛Ó̊ Ï̂íÓ̊ ¢õyïyò–

vV ◊#ïÓ̊ xyâ˛y Ï̂Î≈Ó̊ ¢)̂ ÏeÓ̊ ïyÓ̊íy–

viV Ó#ãm Ï̂Î˚Ó˚ ≤ÃÑ,̨ !ì˛ ¢¡∫̂ Ïrï ïyÓ˚íy–

viiV Ó#ãmÎ˚ ãyòy ÌyÑ˛ Ï̂ú ~Ñ˛â˛ú!Ó!üT˛ !máyì˛ ¢õ#Ñ˛Ó˚í Ü‡˛ Ï̂òÓ˚ ïyÓ˚íy–

viiiV Óyhfl˛Ó ¢õ¢ƒyÓ̊ ¢õyïy Ï̂ò ~Ñ˛â˛ú!Ó!üT˛ !máyì˛ ¢õ#Ñ˛Ó̊ Ï̂íÓ̊ ≤Ã Ï̂Î̊yÜ–

2. ¢Ó̊ú ¢%îÑ˛°Ïy

iV xy¢úñ ¢%îñ üì˛Ñ˛Ó˚y Óy!°Ï≈Ñ˛ ¢%̂ ÏîÓ˚ £yÓ˚ñ ¢%îÈÙÈxy¢úñ ¢õÎ˚ ÈÙÈ ~ Ï̂îÓ˚ ïyÓ˚íy–

iiV SI =  prt 
 100 V ¢)̂ ÏeÓ˚ ïyÓ˚íy–

iiiV !Ó!¶˛ß̈ Óyhfl˛Ó ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ ïyÓ̊íy–

3. Ó,_ ¢¡ô!Ñ≈̨ ì˛ v z̨̨ ô˛ôyîƒ

iV ~Ñ˛£z Ó,̂ Ï_ xÌÓy ¢õyò Ó,̂ Ï_ ¢õyò ¢õyò ãƒy ¢õyò ¢õyò â˛y˛ô !äÈß̈ Ñ˛ Ï̂Ó̊ ~ÓÇ ̂ Ñ˛ Ï̂w ¢õyò ¢¡ø%Ö ̂ Ñ˛yí v z̨Í˛ôß̈ Ñ˛ Ï̂Ó̊– S≤Ãõy Ï̂íÓ̊

≤Ã Ï̂Î̊yãò ̂ ò£zV

iiV ~Ñ˛£z Ó,̂ Ï_ xÌÓy ¢õyò Ó,̂ Ï_ ̂ Î ¢Ñ˛ú ãƒy ̂ Ñ˛ Ï̂w ¢õyò ¢¡ø%Ö ̂ Ñ˛yí v z̨Í˛ôß̈ Ñ˛ Ï̂Ó̊ ì˛yÓ̊y ̨ôÓ̊fl˛ôÓ̊ ¢õyò– S≤Ãõy Ï̂íÓ̊ ≤Ã Ï̂Î̊yãò ̂ ò£zV

iiiV !ì˛ò!›˛ x¢õ Ï̂Ó˚Ö !Ó®% !î Ï̂Î˚ ~Ñ˛!›˛ õye Ó,_ xAÑ˛ò Ñ˛Ó˚y ÎyÎ˚– S≤Ãõy Ï̂íÓ˚ ≤Ã Ï̂Î˚yãò ̂ ò£zV

ivV Óƒy¢ òÎ̊ ~Ó̊)̨ ô ̂ Ñ˛y Ï̂òy ãƒy Ï̂Ñ˛ Ó,̂ Ï_Ó̊ ̂ Ñ˛w !î Ï̂Î̊ x!AÑ˛ì˛ ̂ Ñ˛y Ï̂òy ¢Ó̊ú Ï̂Ó̊Öy ¢õ!mÖ![˛ì˛ Ñ˛Ó̊ Ï̂ú ¢Ó̊ú Ï̂Ó̊Öy!›˛ ãƒyÈÙÈ~Ó̊ v z̨̨ ôÓ̊ ú¡∫

£ Ï̂Ó ÈÙÙÙÈÈ ≤Ãõyí–

vV Óƒy¢ òÎ̊ ~Ó̊)̨ ô ̂ Ñ˛y Ï̂òy ãƒyÈÙÈ~Ó̊ v z̨̨ ôÓ̊ ̂ Ñ˛w !îˆÏÎ˚ x!AÑ˛ì˛ ̂ Ñ˛y Ï̂òy ú¡∫̂ ÏÓ̊Öy ãƒy Ï̂Ñ˛ ¢õ!mÖ![˛ì˛ Ñ˛ Ï̂Ó̊ ÈÙÙÙÈ ≤Ãõyí–

viV v z̨̨ ô Ï̂Ó˚Ó˚ !ÓÓ,!ì˛Ü%!úÓ˚ ≤Ã Ï̂Î˚yÜ–

4. xyÎ̊ì˛áò

iV Óyhfl˛ Ï̂Ó ̂ îÖy xyÎ˚ì˛áòyÑ˛yÓ˚ Á áòÑ˛ xyÑ˛yÓ˚ Óhfl$̨ Ó˚ ïyÓ˚íy–

iiV ì˛ú¢ÇÖƒyñ ïyÓ˚¢ÇÖƒyñ ü#°Ï≈!Ó®%Ó˚ ¢ÇÖƒy ~ÓÇ Ñ˛ Ï̂í≈Ó˚ ¢ÇÖƒyÓ˚ ïyÓ˚íy–

iiiV ¢õ@˘Ãì˛ Ï̂úÓ̊ ̂ «˛eö˛ Ï̂úÓ̊ ¢)e Ü‡˛ Ï̂òÓ̊ ïyÓ̊íy–

ivV xyÎ̊ì˛ Ï̂òÓ̊ ¢)e Ü‡˛ Ï̂òÓ̊ ïyÓ̊íy–

vV Ñ˛ Ï̂í≈Ó̊ ̃ î Ï̂á≈ƒÓ̊ ¢)e Ü‡˛ Ï̂òÓ̊ ïyÓ̊íy–

viV !Ó!¶˛ß̈ Óyhfl˛Ó ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ ïyÓ̊íy–

5. xò%̨ ôyì˛ Á ¢õyò%̨ ôyì˛

iV Ó#ãÜ!í Ï̂ì˛ xò%̨ ôyì˛ Á ¢õyò%̨ ôy Ï̂ì˛Ó̊ ïyÓ̊íy–
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iiV !Ó!¶˛ß̈ ïÓ˚̂ ÏòÓ˚ xò%̨ ôyì˛ Á ¢õyò%̨ ôy Ï̂ì˛Ó˚ ïyÓ˚íy–

iiiV ¢õyò%̨ ôy Ï̂ì˛Ó̊ !Ó!¶˛ß̈ ïõ≈ ¢õyò%̨ ôy Ï̂ì˛Ó̊ ¢õ¢ƒyÎ̊ ≤Ã Ï̂Î̊y Ï̂ÜÓ̊ ïyÓ̊íy–

6. â˛Ñ ̨ Ó,!Âï ¢%î S3ÓäÈÓ˚ ˛ôÎ≈hs˛V Á ¢õ£yÓ˚ Ó,!Âï Óy £…y¢

iV ¢Ó˚ú ¢%î Á â˛Ñ ̨ Ó,!Âï ¢%̂ ÏîÓ˚ ̨ ôyÌ≈̂ ÏÑ˛ƒÓ˚ ïyÓ˚íy–

iiV â˛Ñ ̨ Ó,!Âï ¢%̂ ÏîÓ˚ £yÓ˚ Óy!°Ï≈Ñ˛ñ °Ïy^˘È¬y!¢Ñ˛ ~ÓÇ ̃ eõy!¢Ñ˛ £ Ï̂ú ¢õ)ú â˛Ñ ̨ Ó,!ÂïÓ˚ ¢)e Ü‡˛ Ï̂òÓ˚ ïyÓ˚íy–

iiiV !Ó!¶˛ß̈ Óyhfl˛Ó ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ ïyÓ̊íy–

ivV ¢õ)ú â˛Ñ ̨ Ó,!ÂïÓ˚ ¢)e ̂ Ì Ï̂Ñ˛ ¢õ£y Ï̂Ó˚ Ó,!Âï Óy £…y Ï̂¢Ó˚ ¢)e Ü‡˛ Ï̂òÓ˚ ïyÓ˚íy–

vV  !Ó!¶˛ß̈ Óyhfl˛Ó ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ ïyÓ̊íy–

7. Ó,Ï_fiÌ ̂ Ñ˛yí ¢¡ô!Ñ≈̨ ì˛ v z̨̨ ô˛ôyîƒ

iV ˆÑ˛wfiÌ ̂ Ñ˛yí Á Ó,_fiÌ ̂ Ñ˛y Ï̂íÓ˚ ïyÓ˚íy–

iiV ~Ñ˛£z Ó,_â˛y Į̈̂ ôÓ˚ v z̨̨ ôÓ˚ xÓ!fiÌì˛ ˆÑ˛wfiÌ ˆÑ˛yí Ó,_fiÌ ˆÑ˛y Ï̂íÓ˚ !mÜ%í ÈÙÙÙÈ ≤Ãõyí–

iiiV ˆÑ˛y Ï̂òy Ó,̂ Ï_Ó˚ ~Ñ˛£z Ó,_yÇüfiÌ ˆÑ˛yí ¢Ñ˛ú ¢õyò ÈÙÙÙÈ ≤Ãõyí–

ivV xï≈Ó,_fiÌ ˆÑ˛yí ¢õ Ï̂Ñ˛yí ÈÙÙÙÈ ≤Ãõyí–

vV ~Ñ˛!›˛ ¢Ó˚ú Ï̂Ó˚ÖyÇ Ï̂üÓ˚ ~Ñ˛£z ˛ôy Ï̂Ÿª≈ xÓ!fiÌì˛ î%!›˛ !Ó®%̂ Ïì˛ ¢Ó˚ú Ï̂Ó˚ÖyÇü!›˛ ¢õyò ˆÑ˛yí v z̨Í˛ôß¨ Ñ˛Ó˚̂ Ïú !Ó®% â˛yÓ˚!›˛ ¢õÓ,_fiÌ–

S≤Ãõy Ï̂íÓ̊ ≤Ã Ï̂Î̊yãò ̂ ò£zV

vi) v z̨̨ ô Ï̂Ó˚Ó˚ !ÓÓ,!ì˛Ü%!úÓ˚ ≤Ã Ï̂Î˚yÜ–

8. ú¡∫ Ó,_yÑ˛yÓ̊ ̂ â˛yà

iV Óyhfl˛ Ï̂Ó ̂ îÖy ú¡∫ Ó,_yÑ˛yÓ˚ ̂ â˛yàyÑ,̨ !ì˛ Óhfl$̨ Ó˚ ïyÓ˚íy–

iiV ú¡∫ Ó,_yÑ˛yÓ˚ ̂ â˛y Ï̂àÓ˚ ÓÑ ̨ ì˛ú Á ¢õì˛ Ï̂úÓ˚ ïyÓ˚íy–

iiiV ÓÑ ̨ ì˛ Ï̂úÓ̊ ̂ «˛eö˛ Ï̂úÓ̊ ¢)e Ü‡˛ Ï̂òÓ̊ ïyÓ̊íy–

ivV ¢õ@˘Ãì˛ Ï̂úÓ̊ ̂ «˛eö˛ Ï̂úÓ̊ ¢)e Ü‡˛ Ï̂òÓ̊ ïyÓ̊íy–

vV xyÎ̊ì˛ Ï̂òÓ̊ ¢)̂ ÏeÓ̊ ïyÓ̊íy–

viV !Ó!¶˛ß̈ Óyhfl˛Ó ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ ïyÓ̊íy–

9. !máyì˛ Ñ˛Ó˚í#

iV xõ)úî ¢ÇÖƒyÓ̊ ïyÓ̊íy–

iiV !máyì˛ Ñ˛Ó˚í#Ó˚ ïyÓ˚íy–

iiiV ü%Âïñ !õ◊ñ ¢î,ü Á x¢î,ü !máyì˛ Ñ˛Ó˚í#Ó˚ ïyÓ˚íy–

ivV xò%Órï# Ñ˛Ó˚í#Ó˚ ïyÓ˚íy–

vV £ Ï̂Ó˚Ó˚ Ñ˛Ó˚í# !òÓ˚¢Ñ˛ v z̨Í˛ôyî Ï̂Ñ˛Ó˚ ïyÓ˚íy–

viV !máyì˛ Ñ˛Ó˚í#Ó˚ ̂ ÎyÜñ !Ó Ï̂Î˚yÜñ Ü%í Á ¶˛y Ï̂ÜÓ˚ ïyÓ˚íy–

viiV !máyì˛ Ñ˛Ó̊í#Ó̊ !Ó!¶˛ß̈ ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ ïyÓ̊íy–
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10. Ó,_fiÌ â˛ì%̨ ¶%≈̨ ã ¢ÇÑ ̨ yhs˛ v z̨̨ ô˛ôyîƒ

iV Ó,_fiÌ â˛ì%̨ ¶%≈̨ Ï̂ãÓ˚ !Ó˛ôÓ˚#ì˛ ̂ Ñ˛yíÜ%!ú ̨ôÓ˚fl˛ôÓ˚ ¢¡ô)Ó˚Ñ˛ ÈÙÈ ≤Ãõyí–

iiV ˆÑ˛y Ï̂òy â˛ì%̨ ¶≈%̨ Ï̂ãÓ˚ !Ó˛ôÓ˚#ì˛ ̂ Ñ˛yíÜ%!ú ̨ôÓ˚fl˛ôÓ˚ ¢¡ô)Ó˚Ñ˛ £ Ï̂ú â˛ì%̨ ¶%≈̨ Ï̂ãÓ˚ ü#°Ï≈!Ó®% â˛yÓ˚!›˛ ¢õÓ,_fiÌ– S≤Ãõy Ï̂íÓ˚ ̨≤ÃˆÏÎ˚yãò ̂ ò£zV

iiiV v z̨̨ ô Ï̂Ó˚Ó˚ !ÓÓ,!ì˛Ü%!úÓ˚ ≤Ã Ï̂Î˚yÜ–

11. ¢¡ôyîƒ ı !e¶%̨ Ï̂ãÓ˚ ˛ô!Ó˚Ó,_ Á xhs˛Ó≈,_ xAÑ˛ò

iV ~Ñ˛!›˛ ≤Ãî_ !e¶%̨ Ï̂ãÓ˚ ̨ ô!Ó˚Ó,_ xAÑ˛ò–

iiV ~Ñ˛!›˛ ̨≤Ãî_ !e¶%̨ Ï̂ãÓ˚ xhs˛Ó≈,_ xAÑ˛ò–

iiiV ~Ñ˛!›˛ ≤Ãî_ !e¶%̨ Ï̂ãÓ˚ Ó!£Ó≈,_ xAÑ˛ò– Sõ)úƒyÎ˚̂ ÏòÓ˚ xhs˛¶%≈̨ =˛ òÎ˚V

12. ˆÜyúÑ˛

iV Óyhfl˛ Ï̂Ó ̂ îÖy ̂ ÜyúÑ˛ xyÑ˛yÓ˚ Á xï≈̂ ÏÜyúÑ˛ xyÑ˛yÓ˚ áòÓhfl$̨ Ó˚ ïyÓ˚íy–

iiV ˆÜyú Ï̂Ñ˛Ó˚ Á xï≈̂ ÏÜyú Ï̂Ñ˛Ó˚ ì˛ Ï̂úÓ˚ ïyÓ˚íy–

iiiV ˆÜyú Ï̂Ñ˛Ó̊ ÓÑ ̨ ì˛ Ï̂úÓ̊ ̂ «˛eö˛ Ï̂úÓ̊ ïyÓ̊íy–

ivV xï≈̂ ÏÜyú Ï̂Ñ˛Ó̊ ÓÑ ̨ ì˛ú Á ¢õ@˘Ãì˛ Ï̂úÓ̊ ̂ «˛eö˛ Ï̂úÓ̊ ïyÓ̊íy–

vV ˆÜyúÑ˛ Á xï≈̂ ÏÜyú Ï̂Ñ˛Ó˚ xyÎ˚ì˛ Ï̂òÓ˚ ïyÓ˚íy–

viV !Ó!¶˛ß̈ Óyhfl˛Ó ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ ïyÓ̊íy–

13. ˆ¶˛î

iV ¢Ó˚ú ̂ ¶˛îñ Óƒhfl˛ ̂ ¶˛î Á ̂ ÎÔ!ÜÑ˛ ̂ ¶˛ Ï̂îÓ˚ ïyÓ˚íy–

iiV ˆ¶˛î ¢¡ô!Ñ≈̨ ì˛ !Ó!¶˛ß̈ ¢õ¢ƒy Á Óyhfl˛Ó ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ ïyÓ̊íy–

14. xÇü#îy!Ó˚ Ñ˛yÓ˚ÓyÓ˚

iV xÇü#îy!Ó̊ Ñ˛yÓ̊ÓyÓ̊ ¢¡∫̂ Ïrï ïyÓ̊íy–

iiV ¢Ó˚ú Á !õ◊ xÇü#îy!Ó˚ Ñ˛yÓ˚ÓyÓ˚ ¢¡∫̂ Ïrï ïyÓ˚íy–

iiiV õ)úïò ¢¡∫̂ Ïrï ïyÓ̊íy–

ivV ú¶˛ƒyÇü Ó ˘̂›˛ Ï̂òÓ̊ ïyÓ̊íy–

vV xÇü#îy!Ó̊ Ñ˛yÓ̊ÓyÓ̊ ¢ÇÑ ̨ yhs˛ !Ó!¶˛ß̈ Óyhfl˛Ó ¢õ¢ƒyÎ̊ xò%̨ ôy Ï̂ì˛Ó̊ ≤Ã Ï̂Î̊yÜ–

15. Ó,̂ Ï_Ó̊ fl˛ôü≈Ñ˛ ¢ÇÑ ̨ yhs˛ v z̨̨ ô˛ôyîƒ

iV ~Ñ˛!›˛ Ó,̂ Ï_Ó˚ fl˛ôü≈Ñ˛ Á ̂ äÈî Ï̂Ñ˛Ó˚ ïyÓ˚íy–

iiV ~Ñ˛!›˛ Ó,̂ Ï_Ó˚ fl˛ôü≈Ñ˛ Á fl˛ôü≈!Ó®%Üyõ# Óƒy¢yï≈ ̨ ôÓ˚fl˛ôÓ˚ ú¡∫ ÈÙÙÙÈ ≤Ãõyí–

iiiV ~Ñ˛!›˛ Ó,̂ Ï_Ó˚ Ó!£ÉfiÌ !Ó®% ˆÌ Ï̂Ñ˛ î%!›˛ fl˛ôü≈Ñ˛ xAÑ˛ò Ñ˛Ó˚y £ Ï̂ú Ó!£ÉfiÌ !Ó®% Á fl˛ôü≈!Ó®% ¢Ç Ï̂ÎyÜÑ˛yÓ˚# ¢Ó˚ú Ï̂Ó˚ÖyÇümÎ˚ ¢õyò

~ÓÇ ì˛yÓ˚y ˆÑ˛ Ï̂w ¢õyò ¢¡ø%Ö ˆÑ˛yí v z̨Í˛ôß¨ Ñ˛ Ï̂Ó˚ ÈÙÙÙÈÈ ≤Ãõyí–

ivV ¢Ó˚ú ¢yïyÓ˚í fl˛ôü≈Ñ˛ Á !ì˛Î≈Ñ˛ ¢yïyÓ˚í fl˛ôü≈̂ ÏÑ˛Ó˚ ïyÓ˚íy–

vV î%!›˛ Ó,_ ̨ôÓ˚fl˛ôÓ˚̂ ÏÑ˛ fl˛ôü≈ Ñ˛Ó˚̂ Ïú Ó,_m Ï̂Î˚Ó˚ ̂ Ñ˛wmÎ˚ ~ÓÇ fl˛ôü≈!Ó®% ¢õ Ï̂Ó˚Ö– ÈÙÈ ≤Ãõyí

viV v z̨̨ ô Ï̂Ó˚Ó˚ !ÓÓ,!ì˛Ü%!úÓ˚ ≤Ã Ï̂Î˚yÜ–
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16. ú¡∫ Ó,_yÑ˛yÓ̊ üAÑ%̨

iV Óyhfl˛ Ï̂Ó ̂ îÖy ú¡∫ Ó,_yÑ˛yÓ˚ üAÑ%̨  xyÑ,̨ !ì˛ áòÓhfl$̨ Ó˚ ïyÓ˚íy–

iiV ú¡∫ Ó,_yÑ˛yÓ˚ üAÑ%̨ Ó˚ ÓÑ ̨ ì˛ú Á ¢õì˛ Ï̂úÓ˚ ïyÓ˚íy–

iiiV ú¡∫ Ó,_yÑ˛yÓ˚ üAÑ%̨ Ó˚ ÓÑ ̨ ì˛ Ï̂úÓ˚ ̂ «˛eö˛ Ï̂úÓ˚ ïyÓ˚íy–

ivV ú¡∫ Ó,_yÑ˛yÓ̊ üAÑ%̨ Ó̊ ¢õ@˘Ãì˛ Ï̂úÓ̊ ̂ «˛eö˛ Ï̂úÓ̊ ïyÓ̊íy–

vV ú¡∫ Ó,_yÑ˛yÓ˚ üAÑ%̨ Ó˚ xyÎ˚ì˛ Ï̂òÓ˚ ïyÓ˚íy–

viV !Ó!¶˛ß̈ Óyhfl˛Ó ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ ïyÓ̊íy–

17. ¢¡ôyîƒ ı Ó,̂ Ï_Ó˚ fl˛ôü≈Ñ˛ xAÑ˛ò

iV Ó,̂ Ï_Ó˚ v z̨̨ ô!Ó˚!fiÌì˛ ~Ñ˛!›˛ !Ó®%̂ Ïì˛ Á£z Ó,̂ Ï_Ó˚ fl˛ôü≈Ñ˛ xAÑ˛ Ï̂òÓ˚ ïyÓ˚íy–

iiV Ó,̂ Ï_Ó˚ Ó!£ÉfiÌ ~Ñ˛!›˛ !Ó®% ̂ Ì Ï̂Ñ˛ Á£z Ó,̂ Ï_ î%!›˛ fl˛ôü≈Ñ˛ xAÑ˛ Ï̂òÓ˚ ïyÓ˚íy–

18. ¢î,üì˛y

iV ¢î,ü ãƒy!õ!ì˛Ñ˛ !â˛ Ï̂eÓ̊ ïyÓ̊íy–

iiV !e¶%̨ Ï̂ãÓ˚ ˆÑ˛y Ï̂òy Óy£%Ó˚ ¢õyhs˛Ó˚yú ¢Ó˚ú Ï̂Ó˚Öy !e¶%̨ Ï̂ãÓ˚ x˛ôÓ˚ î%£z Óy£%̂ ÏÑ˛ Óy ì˛y Ï̂îÓ˚ Ó!ï≈ì˛yÇü Ï̂Ñ˛ ¢õyò%̨ ôy Ï̂ì˛ !Ó¶˛=˛ Ñ˛ Ï̂Ó˚–

S≤Ãõy Ï̂íÓ̊ ≤Ã Ï̂Î̊yãò ̂ ò£zV

iiiV ˆÑ˛y Ï̂òy ¢Ó˚ú Ï̂Ó˚Öy !e¶%̨ Ï̂ãÓ˚ î%£z Óy£%̂ ÏÑ˛ Óy ì˛y Ï̂îÓ˚ Ó!ï≈ì˛yÇü Ï̂Ñ˛ ¢õyò%̨ ôy Ï̂ì˛ !Ó¶˛=˛ Ñ˛Ó˚̂ Ïú ¢Ó˚ú Ï̂Ó˚Öy!›˛ ì,̨ ì˛#Î˚ Óy£%Ó˚ ¢õyhs˛Ó˚yú

£Î˚– S≤Ãõy Ï̂íÓ˚ ≤Ã Ï̂Î˚yãò ̂ ò£zV

ivV î%!›˛ !e¶%̨ ã ¢î,ü Ï̂Ñ˛yí# £ Ï̂ú ì˛y Ï̂îÓ̊ xò%Ó̊)̨ ô Óy£%Ü%!ú ¢õyò%̨ ôyì˛#– S≤Ãõy Ï̂íÓ̊ ≤Ã Ï̂Î̊yãò ̂ ò£zV

vV î%!›˛ !e¶%̨ Ï̂ãÓ˚ Óy£%Ü%!ú ¢õyò%̨ ôyì˛# £ Ï̂ú ì˛y Ï̂îÓ˚ xò%Ó)̨̊ ô ̂ Ñ˛yíÜ%!ú ¢õyò xÌ≈yÍ ì˛yÓ˚y ̨ôÓ˚fl˛ôÓ˚ ¢î,ü– S≤Ãõy Ï̂íÓ˚ ≤Ã Ï̂Î˚yãò ̂ ò£zV

viV î%!›˛ !e¶%̨ Ï̂ãÓ˚ ~Ñ˛!›˛Ó˚ ~Ñ˛!›˛ ̂ Ñ˛yí x˛ôÓ˚!›˛Ó˚ ~Ñ˛!›˛ ̂ Ñ˛y Ï̂íÓ˚ ¢õyò ~ÓÇ ̂ Ñ˛yíÜ%!úÓ˚ ïyÓ˚Ñ˛ Óy£%Ü%!ú ¢õyò%̨ ôyì˛# £ Ï̂ú !e¶%̨ ãmÎ˚

¢î,ü– S≤Ãõy Ï̂íÓ̊ ≤Ã Ï̂Î̊yãò ̂ ò£zV

viiV ~Ñ˛!›˛ ¢õ Ï̂Ñ˛yí# !e¶%̨ Ï̂ãÓ˚ ¢õ Ï̂Ñ˛Ô!íÑ˛ !Ó®% ˆÌ Ï̂Ñ˛ x!ì˛¶%̨ Ï̂ãÓ˚ v z̨̨ ôÓ˚ ú¡∫ xAÑ˛ò Ñ˛Ó˚̂ Ïú ˆÎ î%!›˛ !e¶%̨ ã ˛ôyÁÎ˚y ÎyÎ˚ ì˛yÓ˚y õ)ú

!e¶%̨ Ï̂ãÓ˚ ¢ Ï̂AÜ ¢î,ü ~ÓÇ ì˛yÓ˚y ̨ ôÓ˚fl˛ôÓ˚ ¢î,ü ÈÙÙÙÈ ≤Ãõyí–

viiiV v z̨̨ ô Ï̂Ó˚Ó˚ !ÓÓ,!ì˛Ü%!úÓ˚ ̨≤Ã Ï̂Î˚yÜ–

19. !Ó!¶˛ß¨ áòÓhfl$̨  ¢ÇÑ ̨ yhs˛ Óyhfl˛Ó ¢õ¢ƒy

iV ~ Ï̂Ñ˛Ó̊ x!ïÑ˛ áòÓhfl$̨ Ó̊ SxyÎ̊ì˛áòñ áòÑ˛ñ ú¡∫ Ó,_yÑ˛yÓ̊ ̂ â˛yàñ ̂ ÜyúÑ˛ñ xï≈̂ ÏÜyúÑ˛ñ ú¡∫ Ó,_yÑ˛yÓ̊ üAÑ%̨ V ¢¡ôÑ≈̨ Î%=˛ !Ó!¶˛ß̈ Óyhfl˛Ó

¢õ¢ƒy ¢õyïyò–

20. !e Ï̂Ñ˛yí!õ!ì˛ ı ˆÑ˛yí ˛ô!Ó˚õy Į̈̂ ôÓ˚ ïyÓ˚íy

iV !e Ï̂Ñ˛yí!õ!ì˛Ó˚ v z̨qÓñ !ÓÑ˛yü Á Óyhfl˛Ó ≤Ã Ï̂Î˚yãò#Î˚ì˛yÓ˚ ÓƒyÖƒy–

iiV ïòydÑ˛ Á }íydÑ˛ ̂ Ñ˛y Ï̂íÓ˚ ïyÓ˚íy–

iiiV ˆÑ˛yí ̨ô!Ó̊õy Į̈̂ ôÓ̊ ïyÓ̊íy–

ivV °Ï!¤˛Ñ˛ ̨ ôÂï!ì˛ Á Ó,_#Î˚ ̨ ôÂï!ì˛Ó˚ ïyÓ˚íyñ ì˛y Ï̂îÓ˚ ¢¡ôÑ≈̨  Á !Ó!¶˛ß¨ ¢õ¢ƒyÎ˚ ≤Ã Ï̂Î˚y Ï̂ÜÓ˚ ïyÓ˚íy–
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21. ¢¡ôyîƒ ı õïƒ¢õyò%̨ ôyì˛# !òí≈Î˚

iV ãƒy!õ!ì˛Ñ˛ ̨ôÂï!ì˛ Ï̂ì˛ î%!›˛ ¢Ó̊ú Ï̂Ó̊ÖyÇ Ï̂üÓ̊ õïƒ¢õyò%̨ ôyì˛# !òí≈Î̊–

iiV xyÎ̊ì˛ Ï̂«˛ Ï̂eÓ̊ ̂ «˛eö˛ Ï̂úÓ̊ ¢õyò ÓÜ≈̂ Ï«˛e xAÑ˛ò–

iiiV !e¶%̨ Ï̂ãÓ̊ ¢õyò ̂ «˛eö˛ú!Ó!üT˛ ÓÜ≈̂ Ï«˛e xAÑ˛ò–

22. !˛ôÌy Ï̂ÜyÓ̊y Ï̂¢Ó̊ v z̨̨ ô˛ôyîƒ

iV !˛ôÌy Ï̂ÜyÓ˚y Ï̂¢Ó˚ v z̨̨ ô˛ôyîƒ ÈÙÙÙÈ ≤Ãõyí–

iiV !˛ôÌy Ï̂ÜyÓ˚y Ï̂¢Ó˚ v z̨̨ ô˛ôy Ï̂îƒÓ˚ !Ó˛ôÓ˚#ì˛ v z̨̨ ô˛ôyîƒ ÈÙÙÙÈ ≤Ãõyí–

iiiV v z̨̨ ô Ï̂Ó˚Ó˚ !ÓÓ,!ì˛Ü%!úÓ˚ ≤Ã Ï̂Î˚yÜ–

23. !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛  ~ÓÇ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ x Ï̂¶˛îyÓ!ú

iV ¢õ Ï̂Ñ˛yí# !e¶%̨ Ï̂ãÓ̊ ¢y Į̈̂ ô Ï̂«˛ !Ó!¶˛ß̈ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôy Ï̂ì˛Ó̊ ïyÓ̊íy–

iiV !Ó!¶˛ß̈ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôy Ï̂ì˛Ó̊ ̨ôyÓ̊fl˛ô!Ó̊Ñ˛ ¢¡ô Ï̂Ñ≈̨ Ó̊ ïyÓ̊íy–

iiiV Ñ˛ Ï̂Î̊Ñ˛!›˛ xyîü≈ ̂ Ñ˛y Ï̂íÓ̊ S0º, 30º, 45º, 60º, 90ºV !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôy Ï̂ì˛Ó̊ õyò !òí≈Î̊ Á !Ó!¶˛ß̈ ¢õ¢ƒyÎ̊ ≤Ã Ï̂Î̊y Ï̂ÜÓ̊ ïyÓ̊íy–

ivV !Ó!¶˛ß̈ ¢õ¢ƒyÎ̊ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛ ≤Ã Ï̂Î̊y Ï̂ÜÓ̊ ïyÓ̊íy–

vV !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛ ̂ Ì Ï̂Ñ˛ ~Ñ˛!›˛ ̂ Ñ˛yí SˆÎõòñ V x˛ôòÎ˚̂ ÏòÓ˚ ïyÓ˚íy–

24. ˛ô)Ó˚Ñ˛ ̂ Ñ˛y Ï̂íÓ˚ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛

iV ˛ô)Ó˚Ñ˛ ̂ Ñ˛y Ï̂íÓ˚ ïyÓ˚íy–

iiV ~Ñ˛!›˛ ̂ Ñ˛y Ï̂íÓ˚ ̨ô)Ó˚Ñ˛ ̂ Ñ˛y Ï̂íÓ˚ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôy Ï̂ì˛Ó˚ ïyÓ˚íy ~ÓÇ !Ó!¶˛ß̈ ¢õ¢ƒy ¢õyïy Ï̂òÓ˚ ïyÓ˚íy–

25. !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôy Ï̂ì˛Ó˚ ≤Ã Ï̂Î˚yÜ ı v z̨Fâ˛ì˛y Á î)Ó˚c

iV v z̨ß¨!ì˛ ̂ Ñ˛yí Á xÓò!ì˛ ̂ Ñ˛y Ï̂íÓ˚ ïyÓ˚íy–

iiV ¢õˆÏÑ˛yí# !e¶%˛ãñ v˛zß¨!ì˛ ̂ Ñ˛yí ~ÓÇ xÓò!ì˛ ̂ Ñ˛yˆÏíÓ˚ ¢y£yˆÏÎƒ !eˆÏÑ˛yí!õ!ì˛Ñ˛ ̨ ôÂï!ì˛ˆÏì˛ Óyhfl˛Ó ¢õ¢ƒy ¢õyïyˆÏòÓ˚ ïyÓ˚íy –

26. Ó˚y!ü!ÓK˛yò ı Üv˛̧ñ õïƒõyñ Áãy£z¶˛ñ ¢ÇÖƒyÜ%Ó%̊õyò

iV õïƒÜy!õì˛y õy˛ôÑ˛¢õ)̂ Ï£Ó̊ ïyÓ̊íy–

iiV Üv ¸̨ Óy ̂ ÎÔ!ÜÑ˛ Ü Ï̂v ¸̨Ó˚ ïyÓ˚íy–

iiiV ˆÎÔ!ÜÑ˛ Üv ¸̨ !òí≈̂ ÏÎ˚Ó˚ !ì˛ò!›˛ ˛ôÂï!ì˛ ı SaV ≤Ãì˛ƒ«˛ ˛ôÂï!ì˛ SbV ¢Ç!«˛Æ ˛ôÂï!ì˛ ScV Ñ ̨ õÈÙÈ!Óâ %̨ƒ!ì˛ ˛ôÂï!ì˛ ÈÙÈ ~Ó˚ ïyÓ˚íy–

ivV õïƒõy !òí≈̂ ÏÎ̊Ó̊ ≤Ã Ï̂Î̊yãò#Î̊ì˛yÓ̊ ïyÓ̊íy–

vV õïƒõy !òí≈̂ ÏÎ̊Ó̊ ¢)̂ ÏeÓ̊ ïyÓ̊íy ~ÓÇ !Ó!¶˛ß̈ Óyhfl˛Ó ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ ïyÓ̊íy–

viV Ñ ̨ õ Ï̂ÎÔ!ÜÑ˛ ̨ô!Ó˚¢ÇÖƒy ÓÑ ̨ Ï̂Ó˚Öy Óy Áãy£z¶˛ÈÙÈ~Ó˚ ïyÓ˚íy–

viiV Áãy£z¶˛ ̂ Ì Ï̂Ñ˛ õïƒõy !òí≈̂ ÏÎ̊Ó̊ ïyÓ̊íy–

viiiV ¢ÇÖƒyÜ%Ó̊%õyò !òí≈̂ ÏÎ̊Ó̊ ≤Ã Ï̂Î̊yãò#Î̊ì˛y–

ixV ¢ÇÖƒyÜ%Ó̊%õyò !òí≈̂ ÏÎ̊Ó̊ ¢)̂ ÏeÓ̊ ïyÓ̊íy ~ÓÇ !Ó!¶˛ß̈ Óyhfl˛Ó ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ ïyÓ̊íy–

xV ˆÎÔ!ÜÑ˛ Üv ¸̨ñ õïƒõy ~ÓÇ ¢ÇÖƒyÜ%Ó%̊õy Ï̂òÓ˚ ¢¡ôÑ≈̨  ¢¡∫̂ Ïrï ïyÓ˚íy–
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ˆ◊!í !ü«˛ Ï̂í !ò!õ≈!ì˛Óyî ì˛ Ï̂_¥Ó̊ ≤Ã Ï̂Î̊yÜ

!òÓ≈y!â˛ì˛ !üÖò ̂ «˛eñ K˛yò Ü‡˛ò Á ̨ôy Ï̂‡˛Ó̊ Ó̊)̨ ô Ï̂Ó̊Öy

!Ó°ÏÎ˚ ı

(Topic)
!üÖ Ï̂òÓ˚ ˛ôÂï!ì˛ ı

5E model
SLearning methodologyV

Explore
[Establish relationship]
SÓ,_fiÌ ̂ Ñ˛yí ¢¡ô!Ñ≈̨ ì˛ v z̨̨ ô˛ôyîƒ ãyò Ï̂ÓV

ˆÑ˛w äÈyv˛¸y xyÓ˚ ˆÑ˛yˆÏòy !Ó®%ˆÏì˛PRQÈÙÈ~Ó˚ !mÜ%í ˆÑ˛yí ˛ôyÁÎ˚y

ˆÜú òy– ~!›˛ xyõyˆÏîÓ˚ xÓyÑ˛ Ñ˛Ó˚ˆÏúy–

P Q

O

R

(
(

Explain
[Communicate new understanding]
SÓ,_fiÌ ˆÑ˛yí ¢¡ô!Ñ≈˛ì˛ v z̨˛ô˛ôyîƒ ÓƒyÖƒy

Ñ˛Ó˚ˆÏÓV

ˆÑ˛ò ~õò £ Ï̂úy ì˛y xyõÓ̊y Ó%G˛ Ï̂ì˛ ̂ â˛T˛y Ñ˛Ó̊ Ï̂Óy– O, R Î%=˛ Ñ˛Ó̊úyõ–

ï!Ó˚ñ OPR =  ... ORP = 
... POR = 180º – 2
ï!Ó˚ñ OQR =  ... ORQ = 
... QOR = 180º – 2
... POQ = 360º – (180º–2+180º–2)

= 2 (+) = 2PRQ
... PRQ =  1 

 2 POQ
~ÖyˆÏò xyõyˆÏîÓ˚ ãyòy î%!›˛ !Ó°ÏÎ˚ ¢%®Ó˚¶˛yˆÏÓ ÓƒÓ£yÓ˚ Ñ˛Ó˚úyõ ı

SiV ¢õ!mÓy£% !e¶%˛ˆÏãÓ˚ ¢õyò Óy£%î%!›˛Ó˚ !Ó˛ôÓ˚#ì˛ ˆÑ˛yí î%!›˛Ó˚ ˛ô!Ó˚õyˆÏ˛ôÓ˚ ¢õyò

£Î˚ ~ÓÇ

SiiV !e¶%̨ ˆÏãÓ˚ !ì˛ò!›˛ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õyˆÏ˛ôÓ˚ ¢õ!T˛ î%£z ¢õˆÏÑ˛yí–

Ó,_fiÌ ̂ Ñ˛yí ¢¡ô!Ñ≈̨ ì˛ v z̨̨ ô˛ôyîƒ







Ellaboration Exploration

Engagement

Evaluation

Explanation

Engage
[Generate Interest]
SÓ,_fiÌ ˆÑ˛yí ¢¡ô!Ñ≈˛ì˛ v z̨̨ ô˛ôyˆÏîƒÓ˚

≤ÃˆÏÎ˚yˆÏÜÓ˚ v z̨Í¢y£ ˜ì˛!Ó˚ Ñ˛Ó˚yV

ABCD ~Ñ˛!›˛ ÓÜ≈yÑ˛yÓ˚ ¢õì˛ú fiÌyòñ ˙

fiÌy Ï̂òÓ˚ ̂ ¶˛ì˛ Ï̂Ó˚ EFRG ~Ñ˛!›˛ Ó,_yÑ˛yÓ˚ ãyÎ˚Üy

ˆÎÖyˆÏò òy›˛ƒõM˛ ~ÓÇ îü≈ˆÏÑ˛Ó˚ xy¢ò ~Ñ˛£z

¢õì˛ˆÏú xyˆÏäÈ– !â˛ˆÏe !Ó®%Ü%!úS Vîü≈ˆÏÑ˛Ó˚

xy¢ò– PQ òy›˛ƒõM˛!›˛Ó˚ ¢¡ø%Ö xÇüñ Ó,ˆÏ_Ó˚

v z̨˛ôÓ˚ R !Ó®%ˆÏì˛ ˆÑ˛yˆÏòy ˆâ˛Î˚yˆÏÓ˚ PQ ˆÎ ˆÑ˛yí

v˛zÍ˛ôß¨ Ñ˛ˆÏÓ˚ ì˛yÓ˚ !mÜ%í ˆÑ˛yí Ó,_yÑ˛yÓ˚ ˆ«˛ˆÏe

ˆÑ˛yò !Ó®%ˆÏì˛ v˛zÍ˛ôß¨ Ñ˛ˆÏÓ˚ñ ì˛y xyõÓ˚y ¶˛yÓˆÏÓy–

!Ó!¶˛ß¨ ˆâ˛Î˚yˆÏÓ˚Ó˚ xÓfiÌyˆÏò PQ ˆÎ ˆÑ˛yí v˛zÍ˛ôß¨ Ñ˛ˆÏÓ˚ ì˛y xyõÓ˚y ˆõˆÏ˛ô ˆõˆÏ˛ô ˆîÖˆÏÓy–

ˆÎõò PRQ = 60º, PMQ = 130º, PNQ = 110º ~ÓÇ POQ = 120º

A

B C

DE

P Q

M

O

N

R

F G

(
(

(

(

P Q

O

(

((
((

R

( ((
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Evaluate
[Apply within problem
situation]
SÓ,_fiÌ ˆÑ˛yí ¢¡ô!Ñ≈˛ì˛ v z̨̨ ô˛ôyˆÏîƒÓ˚

Óyhfl˛Ó ¢õ¢ƒyÎ˚ ≤Ã Ï̂Î˚yÜV

Î!î Ó,_yÑ˛yÓ̊ ̂ «˛ Ï̂eÓ̊ x Ï̂ï≈Ñ˛ xÇ Ï̂ü õM˛ ~ÓÇ

Óy!Ñ˛ xˆÏï≈Ñ˛ xÇˆÏü îü≈ˆÏÑ˛Ó˚ xy¢ò ÌyÑ˛ì˛

ì˛Öò õˆÏM˛Ó˚ ¢¡ø%Ö xÇˆÏü R !Ó®%̂ Ïì˛ ~ÓÇ

T !Ó®%̂ Ïì˛ xÓ!fiÌì˛ ̂ â˛Î̊y Ï̂Ó̊ Ñ˛ì˛ ̂ Ñ˛yí v z̨Í˛ôß̈

Ñ˛ˆÏÓ˚ ì˛y ˆõˆÏ˛ô ˆîÖˆÏì˛ !ÜˆÏÎ˚ ˆîÖúyõ î%!›˛

ˆÑ˛yí£z ¢õ Ï̂Ñ˛yí–

ì˛y xyõyˆÏîÓ˚ xyÓyÓ˚ xÓyÑ˛ Ñ˛Ó˚ˆÏúy–

!Ñ˛¶˛yˆÏÓ ~õò £ˆÏúy ì˛y xyõÓ˚y Î%!=˛ !îˆÏÎ˚

ˆÓyG˛yÓ˚ ˆâ˛T˛y Ñ˛!Ó˚–

¢£ Ï̂ã£z xyõÓ˚y ú«˛ Ñ˛Ó˚úyõ ˆÎñ ~ Ï̂«˛ Ï̂e POQ ~Ñ˛!›˛ ¢Ó˚ú Ï̂Ñ˛yí

xÌ≈yÍ POQ = 180º
xyÓ˚ ì˛y£zñ PTQ =  1  2 ×180º = 90º

~Ñ˛£z¶˛yˆÏÓñ PRQ = 90º

Math Lab Activity

!Ó°ÏÎ˚ ı ¢!Ñ ˛Î˚ì˛y!¶˛!_Ñ˛ Ñ˛ˆÏõ≈Ó˚ õyïƒˆÏõ ˆÑ˛yˆÏòy Ó,̂ Ï_Ó˚ ~Ñ˛!›˛ Ó,_â˛yˆÏ˛ôÓ˚ myÓ˚y Ü!‡˛ì˛ ¢¡ø%Ö ˆÑ˛wfiÌˆÏÑ˛yˆÏíÓ˚ ¢ˆÏAÜ ˙ â˛yˆÏ˛ôÓ˚

myÓ˚y Ü!‡˛ì˛ ˆÎ ˆÑ˛yˆÏòy Ó,_fiÌ ˆÑ˛yˆÏíÓ˚ ¢¡ôÑ≈˛ !òí≈Î˚–

˛ô)Ó≈K˛yò ı

SPrevious knowledgeV

 Ó,_ñ Ó,ˆÏ_Ó˚ ˆÑ˛wñ Ó,̂ Ï_Ó˚ â˛y˛ô

 Ó,̂ Ï_ ˆÑ˛yˆÏòy â˛yˆÏ˛ôÓ˚ myÓ˚y ¢¡ø%Ö ˆÑ˛wfiÌ ˆÑ˛yí

 Ó,ˆÏ_ ˆÑ˛yˆÏòy â˛yˆÏ˛ôÓ˚ myÓ˚y ¢¡ø%Ö Ó,_fiÌ ˆÑ˛yí

!üÖ Ï̂òÓ˚ v ẑ̨ Ïjüƒ ı

SLearning objectivesV

Extend/Elaborate
[Apply new learning to a new
or similar situation]
SÓ,_fiÌ ˆÑ˛yí ¢¡ô!Ñ≈˛ì˛ v z̨˛ô˛ôyˆÏîƒ Îy

Ó%ˆÏG˛ˆÏäÈ ì˛y Ñ˛yˆÏã úyÜyˆÏÓV

R !Ó®%Ó˚ õˆÏì˛y Ó,ˆÏ_Ó˚ v˛z˛ôˆÏÓ˚Ó˚ ˆÎˆÏÑ˛yˆÏòy

!Ó®%ˆÏì˛ PQ Ñ˛# ̂ Ñ˛yí v˛zÍ˛ôß¨ Ñ˛ˆÏÓ˚ ì˛y ̂ õˆÏ˛ô

ˆîÖˆÏì˛ !ÜˆÏÎ˚ xyõÓ˚y xÓyÑ˛ £úyõ ~ÓÇ

ˆîÖúyõñ

PRQ = 60º = PTQ
ˆÑ˛ò ~õò £ˆÏúy ì˛y xyõÓ˚y ≤Ãõyí Ñ˛Ó˚yÓ˚

ˆâ˛T˛y Ñ˛!Ó˚–

xyõÓ˚y ˆîˆÏÖ!äÈñ POQ = xº £ˆÏúñ

PRQ =  1  2 xº £Î˚ñ

~Ñ˛£z¶˛yˆÏÓ xyõÓ˚y ≤Ãõyí Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓy ˆÎñ PTQ =  1  2  xº

xÌ≈yÍ PRQ = PTQ.

A

B C

DE

P Q

M

O

T

R

F G

(

(

R

T (

O

(

P Q

 Ó,_fiÌ ˆÑ˛yí ¢¡ô!Ñ≈̨ ì˛ ïõ≈ ãyòy

 £yˆÏì˛Ñ˛úˆÏõÓ˚ Ñ˛yˆÏãÓ˚ õˆÏïƒ !îˆÏÎ˚ !ü«˛yÌ≈# ˆÑ˛yˆÏòy Ó,ˆÏ_ ~Ñ˛£z â˛yˆÏ˛ôÓ˚ myÓ˚y ¢,!T˛

ˆÑ˛wfiÌ ˆÑ˛yí Ó,_fiÌ ˆÑ˛y Ï̂íÓ˚ !mÜ%í ~£z ¢¡ôÑ≈̨  Îyâ˛y£z Ñ˛Ó˚̂ ÏÓ–

 Ó,_fiÌ ˆÑ˛yí ¢¡ô!Ñ≈̨ ì˛ ïõ≈ !Ó!¶˛ß¨ ãƒy!õ!ì˛Ñ˛ ≤Ãõy Ï̂í ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ ÏÓ–

STopicV
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ü=˛ Ñ˛yv≈˛ˆÏÓyv≈˛ñ xy‡˛yñ ¢yîy Ñ˛yÜãñ ãƒy!õ!ì˛ ÓyˆÏ:Ó˚ v˛z̨ ôÑ˛Ó˚íñ ˆäÈy›˛ ˆäÈy›˛ ˆ˛ôˆÏÓ˚Ñ˛ñ

Üy›≈˛yÓ˚ SÓ˚yÓyÓ˚ Óƒy[˛V

 ~Ñ˛!›˛ ¢yîy Ñ˛yÜˆÏã ˆÎ ˆÑ˛yˆÏòy Óƒy¢yï≈ !òˆÏÎ˚ ~Ñ˛!›˛ Óv˛¸ Ó,_ xAÑ˛ò Ñ˛Ó˚y £ˆÏúy–

Ó,_!›˛Ó˚ ˆÑ˛w ï!Ó˚ O– Ó,_!›˛ˆÏì˛ ¢õyò ÓƒÓïyˆÏò Ñ˛ì˛Ñ˛Ü%!ú !Ó®% ˆòÁÎ˚y £ˆÏúy–

 xy‡˛y !îˆÏÎ˚ Ñ˛yÜã!›˛ˆÏÑ˛ Ñ˛yv≈˛ˆÏÓyˆÏv˛ úyÜyˆÏòy £ˆÏúy–

 ≤Ã!ì˛!›˛ !Ó®%ˆÏì˛ ˆäÈy›˛ ˆäÈy›˛ ˆ˛ôˆÏÓ˚Ñ˛ ˆÜ§ˆÏÌ ˆîÁÎ˚y £ˆÏúy ~ÓÇ ˆÑ˛ˆÏwÁ ~Ñ˛!›˛ ˆ˛ôˆÏÓ˚Ñ˛

ˆÜ§̂ ÏÌ ˆîÁÎ˚y £ Ï̂úy–

 Üy›˛≈yÓ˚ !îˆÏÎ˚ ˆÎ ˆÑ˛yˆÏòy ˆÑ˛wfiÌ ˆÑ˛yí ~ÓÇ x˛ôÓ˚ Üy›≈˛yÓ˚ !îˆÏÎ˚ ~Ñ˛£z â˛yˆÏ˛ôÓ˚ myÓ˚y ˆÎ

ˆÑ˛yˆÏòy Ó,_fiÌ ˆÑ˛yí ˜ì˛!Ó˚ Ñ˛Ó˚y £ˆÏúy–

 â§̨ yîy !î Ï̂Î˚ ˆÑ˛wfiÌ ˆÑ˛yí ~ÓÇ Ó,_fiÌ ˆÑ˛yímÎ˚ ˛ô!Ó˚õy˛ô Ñ˛Ó˚y £ Ï̂úy–

 ˆîÖy ˆÜˆÏúy ˆÑ˛wfiÌ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õy˛ô Ó,_fiÌ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õyˆÏ˛ôÓ˚ !mÜ%í–

 xyÓyÓ˚ ~Ñ˛£z â˛yˆÏ˛ôÓ˚ myÓ˚y ¢,T˛ ~Ñ˛y!ïÑ˛ Ó,_fiÌ ˆÑ˛yíÜ%!ú ˜ì˛!Ó˚ Ñ˛Ó˚ˆÏú ˆîÖy ÎyˆÏÓ

Ó,_fiÌ ˆÑ˛yíÜ%!úÓ˚ ˛ô!Ó˚õy˛ô ¢õyò–

 xï≈Ó,_fiÌ ˆÑ˛yí Üy›≈˛yˆÏÓ˚Ó˚ ¢y£yˆÏÎƒ ¢,!T˛ Ñ˛ˆÏÓ˚ ì˛y â§˛yîyÓ˚ ¢y£yˆÏÎƒ ˛ô!Ó˚õy˛ô Ñ˛Ó˚ˆÏÓ–

¢%ì˛Ó˚yÇñ xyõÓ˚y ˆ˛ôúyõ SiV ˆÑ˛yˆÏòy Ó,ˆÏ_Ó˚ ~Ñ˛!›˛ Ó,_â˛yˆÏ˛ôÓ˚ myÓ˚y Ü!‡˛ì˛ ¢¡ø%Ö

ˆÑ˛wfiÌ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õy˛ô ˙ â˛yˆÏ˛ôÓ˚ myÓ˚y Ü!‡˛ì˛ ˆÎ ˆÑ˛yˆÏòy Ó,_fiÌ ˆÑ˛yˆÏíÓ˚

˛ô!Ó˚õyˆÏ˛ôÓ˚ !mÜ%í–

SiiV ~Ñ˛£z â˛yˆÏ˛ôÓ˚ myÓ˚y ¢,T˛ Ó,_fiÌ ˆÑ˛yíÜ%!úÓ˚ ˛ô!Ó˚õy˛ôÁ ¢õyò–

SiiiV xï≈Ó,_fiÌ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õy˛ô 1 ¢õ Ï̂Ñ˛yí–

≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í ı

˛ôÂï!ì˛ ı

Ñ˛õ≈̨ ôe ı 1 (worksheet-1)

A. !‡˛Ñ˛ v z̨_Ó˚!›˛ !òÓ≈yâ˛ò Ñ˛ Ï̂Ó˚y ı

(i) ˆÑ˛yˆÏòy ˆÑ˛yˆÏíÓ˚ ü#°Ï≈!Ó®% Ó,ˆÏ_Ó˚ ˆÑ˛ˆÏw xÓ!fiÌì˛ £ˆÏú ˆÑ˛yí!›˛

(a) xï≈Ó,_fiÌ ˆÑ˛yí  (b) Ó,_fiÌ ˆÑ˛yí  (c) ˆÑ˛wfiÌ ˆÑ˛yí   (d) xï≈Ó,_fiÌ ˆÑ˛yí Óy Ó,_fiÌ ˆÑ˛yí–

(ii) Ó,ˆÏ_Ó˚ ˆÎ ˆÑ˛yˆÏòy î%!›˛ ãƒy Ó,ˆÏ_Ó˚ v˛z˛ôÓ˚ ˆÑ˛yˆÏòy !Ó®%ˆÏì˛ !õ!úì˛ £ˆÏÎ˚ ˆÎ ˆÑ˛yí v˛zÍ˛ôß¨ Ñ˛ˆÏÓ˚ ˆ¢£z ˆÑ˛yí!›˛

(a) ˆÑ˛wfiÌ ˆÑ˛yí  (b) ≤ÃÓ,Âï ˆÑ˛yí  (c) xï≈Ó,_fiÌ ˆÑ˛yí Óy Ó,_fiÌ ˆÑ˛yí  (d) ˆÑ˛wfiÌ ˆÑ˛yí Óy ≤ÃÓ,Âï ˆÑ˛yí

(iii) !â˛ˆÏeñ O ˆÑ˛w!Ó!üT˛ Ó,̂ Ï_ A, B, C !Ó®% !ì˛ò!›˛ Ó,ˆÏ_Ó˚ v˛z˛ôÓ˚ xÓ!fiÌì˛ ~ÓÇ AOC ~Ñ˛!›˛

¢õÓy£% !e¶%̨ ã–  BCO =

(a)   1      2    AOB  (b)   1      2    ACB   (c)   1      2    AOC   (d)   1      2    COB

(iv) !â˛ Ï̂eñ O ˆÑ˛w!Ó!üT˛ Ó,ˆÏ_ A, B, ~ÓÇ C !Ó®% !ì˛ò!›˛ ~õò¶˛yˆÏÓ xÓ!fiÌì˛ ÎyˆÏì˛ ABC ~Ñ˛!›˛

¢õ!mÓy£% !e¶%̨ ã  £Î˚–  BAC = 50o £ Ï̂ú  AOC ÈÙÈ~Ó˚ õyò

(a) 80o            (b)   100o           (c)   160o            (d)    50o

A O
B

C

A

O

B

C
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B. ü)òƒfiÌyò ˛ô)Ó˚í Ñ˛ Ï̂Ó˚y ı

(i) ˛ôyˆÏüÓ˚ !â˛ˆÏeñ AKB â˛yˆÏ˛ôÓ˚ myÓ˚y Ü!‡˛ì˛ ¢¡ø%Ö Ó,_fiÌ ˆÑ˛yí!›˛ £ˆÏúy È
ÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙ

È–

(ii) (i) òÇ ≤Ã Ï̂Ÿ¿Ó˚ !â˛ Ï̂eñ AKB â˛yˆÏ˛ôÓ˚ myÓ˚y Ü!‡˛ì˛ ¢¡ø%Ö ˆÑ˛wfiÌ ˆÑ˛yí!›˛ £ˆÏúy È
ÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙ

È–

(iii) (i) òÇ ≤Ã Ï̂Ÿ¿Ó˚ !â˛ Ï̂eñ  AOB = 80o  £ˆÏúñ APB ÈÙÈ~Ó˚ õyò È
ÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙ

È–

(iv) ˛ôyˆÏüÓ˚ !â˛ˆÏeñ   ABD = 50o  £ Ï̂úñ  ACD ÈÙÈ~Ó˚ õyò 
ÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙ

È–

C. ¢ì˛ƒ/!õÌƒy ˆú Ï̂Öy ı

(i) xï≈Ó,_fiÌ ˆÑ˛yí ~Ñ˛!›˛ ˆÑ˛wfiÌ ˆÑ˛yí–

(ii) Ó,_fiÌ â˛ì%̨ ¶≈%̨ ˆÏãÓ˚ !Ó˛ôÓ˚#ì˛ ˆÑ˛yíÜ%!úÓ˚ ˛ô!Ó˚õy˛ô ¢Ó≈îy ˛ôÓ˚fl˛ôÓ˚ ¢õyò–

(iii) Ó,_fiÌ â˛ì%̨ ¶≈%̨ ˆÏãÓ˚ â˛yÓ˚!›˛ ˆÑ˛yí£z Ó,_fiÌ ˆÑ˛yí–

(iv) Ó,̂ Ï_Ó˚ ¢õyò ¢õyò â˛y˛ôÜ%!ú Ó,̂ Ï_Ó˚ ˆÑ˛ˆÏw ¢Ó≈îy ¢õyò ˆÑ˛yí v z̨Í˛ôß¨ Ñ˛ˆÏÓ˚–

D. !ò¡¨!ú!Öì˛ ≤ÃŸ¿Ü%!úÓ˚ v z̨_Ó˚ îyÁ ı

(i) ˛ôyˆÏüÓ˚ !â˛ˆÏeñ O ˆÑ˛w!Ó!üT˛ Ó,ˆÏ_  OAB = 40o ~ÓÇ  OCB = 30o £ˆÏúñ   AOC
ÈÙÈ~Ó˚ õyò !òí≈Î˚ Ñ˛ Ï̂Ó˚y–

(ii) ˛ôyˆÏüÓ˚ !â˛ˆÏeñ O ˆÑ˛w!Ó!üT˛ Ó,ˆÏ_Ó˚ v˛z˛ôÓ˚ P, Q, R ~ÓÇ S â˛yÓ˚!›˛ !Ó®% ~ÓÇ PORS ~Ñ˛!›˛

â˛ì%̨ ¶≈%̨ ã– PS = RS ~ÓÇ PQR = 70o– ORSÈÙÈ~Ó˚ õyò !òí≈Î˚ Ñ˛ Ï̂Ó˚y–

(iii) ˛ôyˆÏüÓ˚ !â˛ˆÏeñ O ˆÑ˛w!Ó!üT˛ Ó,ˆÏ_ A, B, C ~ÓÇ D !Ó®% â˛yÓ˚!›˛ Ó,ˆÏ_Ó˚ v˛z˛ôÓ˚ xÓ!fiÌì˛–

ACB = 50o ~ÓÇ OAC = 20o £ Ï̂úñ ADCÙÈ~Ó˚ õyò !òí≈Î˚ Ñ˛ Ï̂Ó˚y–

(iv) ˛ôyˆÏüÓ˚ !â˛ˆÏeñ O ˆÑ˛w!Ó!üT˛ Ó,̂ Ï_ PQ ~Ñ˛!›˛ Óƒy¢– S ~ÓÇ R Ó,ˆÏ_Ó˚ v˛z˛ôÓ˚ xÓ!fiÌì˛ î%!›˛

!Ó®%– PSR ~ÓÇ QORÈÙÈ~Ó˚ õ Ï̂ïƒ ¢¡ôÑ≈̨  !òí≈Î˚ Ñ˛ Ï̂Ó˚y–

Q
O S

R
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( 20º
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E. (i) ˆÑ˛yˆÏòy Ó,ˆÏ_ ~Ñ˛£z â˛yˆÏ˛ôÓ˚ myÓ˚y Ü!‡˛ì˛ ¢¡ø%Ö ˆÑ˛wfiÌ ˆÑ˛yí Ó,_fiÌ ˆÑ˛yˆÏíÓ˚ !mÜ%í ~£z v˛z̨ ô˛ôyîƒ!›˛ ≤ÃˆÏÎ˚yÜ Ñ˛ˆÏÓ˚

≤Ãõyí Ñ˛ˆÏÓ˚y ˆÎ ˆÑ˛yˆÏòy Ó,_fiÌ â˛ì%˛¶≈%˛ˆÏãÓ˚ !Ó˛ôÓ˚#ì˛ ˆÑ˛yíÜ%!ú ˛ôÓ˚fl˛ôÓ˚ ˛ôÓ˚fl˛ôˆÏÓ˚Ó˚ ¢¡ô)Ó˚Ñ˛

(ii) ≤Ãõyí Ñ˛ˆÏÓ˚y ˆÎñ ˆÎÈÙÈˆÑ˛yˆÏòy ¢õˆÏÑ˛yí# !e¶%̨ ˆÏãÓ˚ x!ì˛¶%̨ ˆÏãÓ˚ õïƒ!Ó®% !e¶%̨ ˆÏãÓ˚ !ì˛ò!›˛ ü#°Ï≈!Ó®% ˆÌˆÏÑ˛ ¢õî)Ó˚Óì≈˛#

v˛z˛ôˆÏÓ˚Ó˚ Ñ˛yãÜ%!úÓ˚ !¶˛!_ˆÏì˛ !ü«˛yÌ≈#Ó˚y !Ñ˛ !Ñ˛ ¶%˛ú Ñ˛Ó˚ˆÏì˛ ˛ôyˆÏÓ˚ Óy ì˛yˆÏîÓ˚ !Ñ˛Ó˚)˛ô x¢¡ô)í≈ ïyÓ˚íy ÌyˆÏÑ˛ ì˛yÓ˚ !Ñ˛ä%È xÇü ı

!ü«˛yÌ≈# Ï̂îÓ˚ ¢Ω˛yÓƒ ¶%̨ ú ¢ÇˆÏüyïò#

!â˛ Ï̂eñ ABC ~ÓÇ ADE ~Ñ˛£z Ó,_yÇü!fiÌì˛ ˆÑ˛yí–

ABC = 1–2 AEC ~ÓÇ ADC = 1–2 AEC

!â˛e â˛yÓ̊!›˛ Ï̂ì˛ ˆÑ˛wfiÌ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õyˆÏ˛ôÓ˚ ¢ˆÏAÜ

Ó,_fiÌ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õyˆÏ˛ôÓ˚ ¢¡ôÑ≈̨  ~Ñ˛£z Ìy Ï̂Ñ˛ ~!›˛

Ó%G˛ Ï̂ì˛ òy ˆ˛ô Ï̂Ó̊ ¶%̨ ú !¢Âïyhs˛ Ñ˛Ó̊y–

AOBC â˛ì%̨ ¶≈%̨ã!›˛Ó̊ !Ó˛ôÓ̊#ì˛ ˆÑ˛yíÜ%!úÓ̊ ˛ô!Ó̊õy Į̈̂ ôÓ̊ ¢õ!T˛ 180o

ACB = 1–2 AOB

 ˆÑ˛yˆÏòy Ó,_fiÌ ˆÑ˛yˆÏíÓ˚ õyò 90o £ˆÏú ˆÑ˛yˆÏíÓ˚ Óy£% î%!›˛Ó̊

 ≤Ãyhs˛ !Ó®%m Ï̂Î̊Ó̊ ¢Ç Ï̂ÎyãÑ˛ ¢Ó̊ú Ï̂Ó̊ÖyÇü Ó,̂ Ï_Ó̊ Óƒy¢ £Î˚– !Ñ˛hs$˛

 ~£z ˆÑ˛yí!›˛ ¢Ó≈îy xï≈Ó,_fiÌ ˆÑ˛yí £ˆÏÓ ~!›˛ Ó%G˛ˆÏì˛ òy ˛ôyÓ˚y
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



   ˆÑ˛yí î%!›˛ ~Ñ˛£z Ó,_yÇü!fiÌì˛ ˆÑ˛yí òÎ˚ Ñ˛yÓ˚í

ABCñ ABDC Ó,_yÇ Ï̂ü xÓ!fiÌì˛ ~ÓÇ ADE,
ADCE Ó,_yÇ Ï̂ü xÓ!fiÌì˛–

 AEC ˆÑ˛y Ï̂òy ˆÑ˛wfiÌ ˆÑ˛yí òÎ˚ Ñ˛yÓ˚í ˆÑ˛wfiÌ

ˆÑ˛yˆÏíÓ˚ ü#°Ï≈!Ó®% Ó,̂ Ï_Ó˚ ˆÑ˛ˆÏw xÓ!fiÌì˛–

 Ó,ˆÏ_Ó˚ v˛z˛ôÓ˚ C !Ó®%Ó˚ !Ó!¶˛ß¨ xÓfiÌy Ï̂òÓ˚ ãòƒ ~Ñ˛£z

AKB â˛yˆÏ˛ôÓ˚ myÓ˚y ¢,!T˛ ¢¡ø%Ö ˆÑ˛wfiÌ ˆÑ˛yˆÏíÓ˚

˛ô!Ó˚õyˆÏ˛ôÓ˚ ¢ˆÏAÜ Ó,_fiÌ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õyˆÏ˛ôÓ˚ ¢¡ôÑ≈˛

~Ñ˛£z ÌyˆÏÑ˛– !â˛ˆÏeñ ˆÑ˛yíÜ%!úÓ˚ õˆÏïƒ ¢¡ôÑ≈˛Ü%!ú ï#ˆÏÓ˚

ï#ˆÏÓ˚ Î%!=˛ !îˆÏÎ˚ Ó%G˛ˆÏì˛ £ˆÏÓ–

C

A
B

O

K

 AOBC â˛ì%̨ ¶≈%̨ ã!›˛ Ó,_fiÌ â˛ì%̨ ¶≈%̨ ã òÎ˚– Ñ˛yÓ˚í Ó,_fiÌ

â˛ì%̨ ¶≈%̨ ˆÏãÓ˚ ¢Ó ˆÑ˛Ô!íÑ˛ !Ó®%Ü%!ú Ó,̂ Ï_Ó˚ v z̨̨ ôÓ˚ xÓ!fiÌì˛–



A B

OC
  ACB ˆÑ˛yˆÏòy Ó,_fiÌ ˆÑ˛yí òÎ˚ Ñ˛yÓ˚í ˆÑ˛yí!›˛Ó˚

ü#°Ï≈!Ó®%!›˛ Ó,̂ Ï_Ó˚ v z̨̨ ôÓ˚ xÓ!fiÌì˛ òÎ˚–

 xï≈Ó,_fiÌ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õy˛ô ¢Ó≈îy 90o ~ÓÇ ~£z

ˆÑ˛yí ˆÎ ãƒyÈÙÈ~Ó˚ myÓ˚y ˜ì˛!Ó˚ ˆ¢£z ãƒy!›˛ ¢Ó≈îy Ó,̂ Ï_Ó˚

Óƒy¢ £Î˚–
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Ñ˛yõƒ !üÖò ¢yõÌ≈ƒ SExpected Learning OutcomesV

!ü«˛yÌ≈# ÈÙÈ

 ˆÑ˛yˆÏòy Ó,̂ Ï_ ~Ñ˛£z â˛yˆÏ˛ôÓ˚ SÓy ~Ñ˛£z ãƒyÈÙÈ~Ó˚V myÓ˚y ¢,T˛ ¢¡ø%Ö ˆÑ˛wfiÌ ˆÑ˛yí ~ÓÇ ¢¡ø%Ö Ó,_fiÌ ˆÑ˛yíˆÏÑ˛ !â˛òˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 ¢õ!mÓy£% !e¶%˛ˆÏãÓ˚ î%!›˛ ˆÑ˛yí ¢õyòñ !e¶%˛ˆÏãÓ˚ !ì˛ò!›˛ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õyˆÏ˛ôÓ˚ ¢õ!T˛ 180o ~ÓÇ ˆÑ˛yˆÏòy !Ó®%Ó˚ â˛ì%̨ !î≈ˆÏÑ˛

ˆõy›˛ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õy˛ô 360o £zì˛ƒy!î !Ó°ÏÎ˚Ü%!ú Ó,_fiÌ ˆÑ˛yí ¢¡ô!Ñ≈˛ì˛ v˛z̨ ô˛ôyˆÏîƒ ≤ÃˆÏÎ˚yÜ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 Ó,̂ Ï_ ~Ñ˛£z â˛yˆÏ˛ôÓ˚ myÓ˚y ¢,T˛ ¢¡ø%Ö ˆÑ˛wfiÌ ˆÑ˛yí ~ÓÇ ¢¡ø%Ö Ó,_fiÌˆÏÑ˛yˆÏíÓ˚ õˆÏïƒ ¢¡ôÑ≈˛ ≤Ã!ì˛¤˛y Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 ˆÑ˛yˆÏòy Ó,̂ Ï_ ~Ñ˛£z â˛yˆÏ˛ôÓ˚ myÓ˚y ¢,T˛ ¢¡ø%Ö ˆÑ˛wfiÌ ˆÑ˛yˆÏíÓ˚ ¢ˆÏAÜ Ó,_fiÌ ˆÑ˛yíÜ%!úÓ˚ ¢¡ôÑ≈˛ ≤Ã!ì˛¤˛y Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 Ó,_fiÌ ˆÑ˛yíÜ%!úÓ˚ !òˆÏãˆÏîÓ˚ õˆÏïƒ ¢¡ôÑ≈˛ Ñ˛# £ˆÏÓ ì˛yÓ˚ !¢ÂïyˆÏhs˛ ˆ˛ô§ÔäÈyˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 xï≈Ó,_fiÌ ˆÑ˛yí ~Ñ˛ ¢õˆÏÑ˛yí ì˛y ≤Ã!ì˛¤˛y Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ãƒy!õ!ì˛Ñ˛ ¢õ¢ƒy ¢õyïy Ï̂ò Ó,_fiÌ ˆÑ˛yí ¢¡ô!Ñ≈̨ ì˛ v z̨̨ ô˛ôyîƒÜ%!úÓ˚ õ Ï̂ïƒ ¢õß∫Î˚ ¢yïò Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓ–

 Ó,_fiÌ ˆÑ˛yí ¢¡ô!Ñ≈˛ì˛ v z̨̨ ô˛ôyîƒÜ%!ú !Ó!¶˛ß¨ ãƒy!õ!ì˛Ñ˛ ≤ÃõyˆÏí ≤ÃˆÏÎ˚yÜ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

!Ó°ÏÎ˚ ı !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%%̨ ôyì˛

STopicV

!üÖ Ï̂òÓ˚ ˛ôÂï!ì˛  ı ICON model
SLearning methodologyV

˛ô)Ó≈K˛yò SPrevious knowledgeV ı xò%˛ôyˆÏì˛Ó˚ ïyÓ˚íyñ !˛ôÌyˆÏÜyÓ˚yˆÏ¢Ó˚ v˛z˛ô˛ôyˆÏîƒÓ˚ ïyÓ˚íy

˛ôÎ≈̂ ÏÓ«˛í ı G˛ˆÏv˛¸ fl˛%ÒˆÏúÓ˚ õyˆÏ‡˛Ó˚ ˛ôyˆÏü ˛ôÓ˚˛ôÓ˚ !ì˛ò!›˛ ÜyäÈ ˆ¶˛ˆÏAÜ ˛ôˆÏv˛¸ˆÏäÈ !Ñ˛hs$˛ ÜyäÈ ˆÌˆÏÑ˛

ˆ¶˛ˆÏà ˛ôv˛¸y xÇüÜ%!úÓ˚ ˆÑ˛yˆÏòy!›˛£z ˛ô%ˆÏÓ˚y˛ô%!Ó˚ !Ó!FäÈß¨ £Î˚!ò– xyÓyÓ˚ ≤ÃˆÏì˛ƒÑ˛!›˛Ó˚£z

ˆ¶˛ Ï̂à ̨ôv˛̧y xÇ Ï̂üÓ˚ x@˘Ã¶˛yÜ õy!›˛ Ï̂Ñ˛ fl˛ôü≈ Ñ˛ Ï̂Ó˚̂ ÏäÈ– õ Ï̂ò £ Ï̂FäÈ ÜyäÈ !ì˛ò!›˛Ó˚ ≤ÃÌõ!›˛Ó˚

ˆ¶˛ˆÏà ˛ôv ¸̨y xÇˆÏüÓ˚ ˜îá≈ƒ Óy!Ñ˛ xÇˆÏüÓ˚ ˜îˆÏá≈ƒÓ˚ ≤ÃyÎ˚ !mÜ%í– !mì˛#Î˚ ÜyäÈ!›˛Ó˚ ˆ¶˛ˆÏà

˛ôv ¸̨y xÇˆÏüÓ˚ ˜îá≈ƒ ÜyäÈ!›˛Ó˚ ˆÜyv ¸̨y ˆÌˆÏÑ˛ ü#ˆÏ°Ï≈Ó˚ î)Ó˚ˆÏcÓ˚ ≤ÃyÎ˚ !mÜ%í ~ÓÇ ì,̨ ì˛#Î˚

ÜyäÈ!›˛Ó˚ ˆ¶˛ˆÏà ˛ôv ¸̨y xÇü ÓyˆÏî Óy!Ñ˛ xÇˆÏüÓ˚ ˜îá≈ƒ ÜyäÈ!›˛Ó˚ ˆÜyv ¸̨y ˆÌˆÏÑ˛ ü#ˆÏ°Ï≈Ó˚

î)Ó˚̂ ÏcÓ˚ ≤ÃyÎ˚ ¢õyò–

xyÓyÓ˚ ~›˛yÁ ú«˛ Ñ˛Ó˚y ÎyˆÏFäÈ ˆÎñ !ì˛ò!›˛ ˆ«˛ˆÏe ÜyˆÏäÈÓ˚ ü#°Ï≈ˆÏîü ¶)˛!õÓ˚ ¢ˆÏAÜ

!ì˛ò!›˛ !¶˛ß¨ ˆÑ˛yí v˛zÍ˛ôß¨ Ñ˛ˆÏÓ˚ˆÏäÈ–

SObservationV

(30º
B C

A

(60º

P

Q R
(

D

E F
45º
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˛ô)Ó≈¢)e fiÌy˛ôò ı ~Öò ≤ÃŸ¿ ãyˆÏÜ ˆÎ ~£z ˆÑ˛yíÜ%!úÓ˚ ˛ô!Ó˚õyˆÏ˛ôÓ˚ ¢ˆÏAÜ Óy£%Ü%!úÓ˚ ˜îá≈ƒÜ%!úÓ˚

˛ô!Ó˚õyˆÏ˛ôÓ˚ !Ñ˛ ˆÑ˛yˆÏòy ¢¡ôÑ≈˛ xyˆÏäÈ⁄

K˛yòÜì˛ !ü«˛yò!Ó!ü ı !ü!«˛Ñ˛y/!ü«˛Ñ˛ õ£yüÎ˚ !ü«˛yÌ≈#ˆÏîÓ˚ Ñ˛ˆÏÎ˚Ñ˛!›˛ îˆÏú ¶˛yÜ Ñ˛ˆÏÓ˚ ̂ îˆÏÓò ~ÓÇ ≤ÃˆÏì˛ƒÑ˛!›˛

îú Ï̂Ñ˛ ~õò !ì˛ò!›˛ ¢õ Ï̂Ñ˛yí# !e¶%̨ ã xAÑ˛ò Ñ˛Ó˚̂ Ïì˛ Óú Ï̂Óò Îy Ï̂ì˛

SiV ≤ÃÌõ ¢õ Ï̂Ñ˛yí# !e¶%̨ Ï̂ã x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ ú Ï̂¡∫Ó˚ ˜î Ï̂á≈ƒÓ˚ !mÜ%í–

SiiV !mì˛#Î˚ ¢õˆÏÑ˛yí# !e¶%̨ ˆÏã x!ì˛¶%̨ ˆÏãÓ˚ ˜îá≈ƒ ¶)̨ !õÓ˚ ˜îˆÏá≈ƒÓ˚ !mÜ%í–

SiiiV ì,̨ ì˛#Î˚ ¢õ Ï̂Ñ˛yí# !e¶%̨ Ï̂ã ¶)̨ !õ Á ú Ï̂¡∫Ó˚ ˜îá≈ƒ ¢õyò–

≤Ã!ì˛ˆÏ«˛ˆÏe ¶)̨ !õ ~ÓÇ x!ì˛¶%̨ ˆÏãÓ˚ õïƒÓì≈˛# ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õy˛ô Ñ˛Ó˚ˆÏÓ–

ˆÑ˛yˆÏíÓ˚ ¢ˆÏAÜ !e¶%̨ ˆÏãÓ˚ Óy£%Ü%!úÓ˚ õˆÏïƒ ̂ Ñ˛yˆÏòy ¢¡ôÑ≈˛ ̃ ì˛!Ó˚ Ñ˛Ó˚y ÎyÎ˚ !Ñ˛òy ¶˛yÓˆÏì˛

Óú Ï̂Óò ~ÓÇ !ü!«˛Ñ˛y/!ü«˛Ñ˛ õ£yüÎ˚ ì˛y Ï̂îÓ˚ ¢y£yÎƒ Ñ˛Ó˚̂ ÏÓò–

¢£ Ï̂Îy!Üì˛y ı îúÜì˛¶˛y Ï̂Ó !ü«˛yÌ≈#Ó˚y xy Ï̂úyâ˛òy Ñ˛ Ï̂Ó˚ ~ÓÇ ~ Ï̂Ñ˛ x˛ô Ï̂Ó˚Ó˚ ¢ Ï̂AÜ x!¶˛K˛ì˛y !Ó!òõÎ˚

Ñ˛ˆÏÓ˚ Ñ˛yã!›˛ Ñ˛Ó˚yÓ˚ ˆâ˛T˛y Ñ˛Ó˚ˆÏÓ–

ÓƒyÖƒy !òõ≈yí ı ≤ÃÌõ ˆ«˛ Ï̂eñ ABC ~Ñ˛!›˛ ¢õ Ï̂Ñ˛yí# !e¶%̨ ã ÎyÓ˚ AC = 2.AB
SInterpretation constructionV ˛ô!Ó˚õy˛ô Ñ˛ˆÏÓ˚ ˆîÖy ˆÜˆÏúy ˆÎñ BCA = 30º

õãyÓ˚ Óƒy˛ôyÓ˚ £ˆÏúy ˆÎñ ≤ÃˆÏì˛ƒÑ˛!›˛ îˆÏúÓ˚£z ~£z ˆÑ˛yˆÏíÓ˚ õyò £ˆÏúy 30º– ~ˆÏì˛

¢Óy£z ˆÓü xÓyÑ˛ £ Ï̂úy–

!ü«˛yÌ≈#Ó˚y ãyòˆÏÓ ̂ Îñ BCAÈÙÈ~Ó˚ ¢yˆÏ˛ôˆÏ«˛ ú¡∫ " AB ~ÓÇ ¶)˛!õ " BC ïÓ˚y £Î˚–

~£z ˆÑ˛yˆÏíÓ˚ ¢yˆÏ˛ôˆÏ«˛ !e¶%˛ˆÏãÓ˚ ~£z Óy£% î%!›˛Ó˚ ˜îˆÏá≈ƒÓ˚ xò%˛ôyì˛ˆÏÑ˛ ≤ÃÑ˛yü Ñ˛Ó˚y

ÎyÎ˚ ~ÓÇ ~£z xò%˛ôyì˛!›˛Ó˚ ~Ñ˛!›˛ òyõ ˆîÁÎ˚y £Î˚– ˆÎõò ÈÙÙÙÈ

ú Ï̂¡∫Ó˚ ˜îá≈ƒ    

     x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ
  = sin BCA =  AB —–

 AC  =    AB  ——–  2.AB  =  1—2

 sin 30º =  1—2
~ˆÏÑ˛ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛ ÓˆÏú–

!mì˛#Î˚ ˆ«˛ˆÏeñ PQR ~Ñ˛!›˛ ¢õ Ï̂Ñ˛yí# !e¶%̨ ã ÎyÓ˚ PR = 2.QR
˛ô!Ó˚õy˛ô Ñ˛ˆÏÓ˚ ˆîÖy ˆÜˆÏúy ˆÎñ PRQ = 60º
≤ÃˆÏì˛ƒÑ˛!›˛ îˆÏúÓ˚£z ~£z ˆÑ˛yˆÏíÓ˚ õyò £ˆÏúy 60º–
!ü«˛yÌ≈#Ó̊y ãyò Ï̂Ó ˆÎñ PRQÈÙÈ~Ó̊ ¢y Į̈̂ ô Ï̂«˛ ú¡∫ " PQ ~ÓÇ ¶)̨ !õ " QR ïÓ̊y £Î̊–

~£z ˆÑ˛y Ï̂íÓ̊ ¢y Į̈̂ ô Ï̂«˛ !e¶%̨ Ï̂ãÓ̊ ~£z Óy£% î%!›˛Ó̊ ˜î Ï̂á≈ƒÓ̊ xò%̨ ôyì˛ Ï̂Ñ˛ ≤ÃÑ˛yü Ñ˛Ó̊y ÎyÎ̊

~ÓÇ ~£z xò%˛ôyì˛!›˛Ó˚ ~Ñ˛!›˛ òyõ ˆîÁÎ˚y £Î˚– ˆÎõò ÈÙÙÙÈ

¶)̨ !õÓ̊ ˜îá≈ƒ    

     x!ì˛¶%̨ Ï̂ãÓ̊ ˜îá≈ƒ
  = cos PRQ = 

QR —– PR  =    
QR  ——–  2.QR  =  1—2

 cos 60º =  1—2

SContextualisationV

SCognitive ApprenticeshipV

SCollaborationV

(30º
B C

A

(60º

P

Q R
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ì,˛ì˛#Î˚ ˆ«˛ˆÏeñ DEF ~Ñ˛!›˛ ¢õ Ï̂Ñ˛yí# !e¶%̨ ã ÎyÓ˚ DE = EF

˛ô!Ó˚õy˛ô Ñ˛ Ï̂Ó˚ ˆîÖy ˆÜúñ DFE = 45º

≤ÃˆÏì˛ƒÑ˛!›˛ îˆÏúÓ˚£z ~£z ˆÑ˛yˆÏíÓ˚ õyò £ˆÏúy 45º–

ì˛yÓ˚y ãyòˆÏÓ ˆÎñ DFEÈÙÈ~Ó˚ ¢yˆÏ˛ôˆÏ«˛ ú¡∫ " DE ~ÓÇ ¶)˛!õ " EF ˆÑ˛ ïÓ˚y £Î˚–

~Ñ˛£z¶˛yˆÏÓ ~£z ̂ Ñ˛yˆÏíÓ˚ ¢yˆÏ˛ôˆÏ«˛ !e¶%̨ ˆÏãÓ˚ ~£z Óy£% î%!›˛Ó˚ ̃ îˆÏá≈ƒÓ˚ xò%̨ ôyì˛ˆÏÑ˛ ≤ÃÑ˛yü

Ñ˛Ó˚y ÎyÎ˚ ~ÓÇ ~£z xò%̨ ôyì˛!›˛Ó˚ ~Ñ˛!›˛ òyõ ˆîÁÎ˚y £Î˚– ˆÎõò ÈÙÙÙÈ

ú Ï̂¡∫Ó̊ ˜îá≈ƒ       

¶)̨ !õÓ̊ ˜îá≈ƒ
   = tan DFE =  

DE —– EF  = 
 DE —– DE  = 1

 tan 45º = 1

~ˆÏÑ˛Á x˛ôÓ˚ ~Ñ˛!›˛ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛ ÓˆÏú–

Ó£%õ%Ö# ÓƒyÖƒy ı ~ÖyˆÏò !ì˛ò!›˛ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%˛ôyì˛ ˛ôyÁÎ˚y ˆÜú– !e¶%˛ˆÏãÓ˚ !ì˛ò!›˛ Óy£% ˆÌˆÏÑ˛

î%!›˛ Ñ˛ˆÏÓ˚ Óy£% !òˆÏÎ˚ 6 !›˛ xò%˛ôyì˛ ˜ì˛!Ó˚ Ñ˛Ó˚y ÎyÎ˚– ì˛y£z 6 !›˛ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%˛ôyì˛

˛ôyÁÎ˚y ÎyˆÏÓ–

30º ˆÑ˛yˆÏíÓ˚ ˆ«˛ˆÏeñ
x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ     

    

ú Ï̂¡∫Ó˚ ˜îá≈ƒ
     " cosec BCA

.
.
. cosec 30º = 2 AB  ——

 AB   = 2

60º ˆÑ˛yˆÏíÓ˚ ˆ«˛ˆÏeñ  
x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ     

    

¶)̨ !õÓ˚ ˜îá≈ƒ
      " sec PRQ

.
.
. sec 60º =  

2 QR   —–—
  QR   = 2

45º ˆÑ˛yˆÏíÓ˚ ˆ«˛ˆÏeñ  
¶)̨ !õÓ˚ ˜îá≈ƒ   

    

ú Ï̂¡∫Ó˚ ˜îá≈ƒ
  " cot DFE

.
.
. cot 45º =  EF —– DE  = 

 DE —– DE  = 1

¢%ì˛Ó ˚ yÇñ ~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶% ˛ã LMN È Ù È~Ó˚ LMN = 90º ~ÓÇ

MNL =  lxK˛yì˛ ¶)˛!õ ¢Çú@¿ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õy˛ô ïÓ˚y £ˆÏúy n

sin =      
ú Ï̂¡∫Ó˚ ˜îá≈ƒ    

     x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ
  =  

 LM   ——   NL

cos =      
¶)̨ !õÓ̊ ˜îá≈ƒ    

     x!ì˛¶%̨ Ï̂ãÓ̊ ˜îá≈ƒ
  =  

 MN   ——   NL

tan =  
ú Ï̂¡∫Ó̊ ˜îá≈ƒ       

¶)̨ !õÓ̊ ˜îá≈ƒ
  =  

 LM   ——   MN

SMultiple interpretationV

(

D

E F
45º

(

N M

L
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cosec  "  
x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ     

    

ú Ï̂¡∫Ó˚ ˜îá≈ƒ
     =  

 NL   ——   LM

sec  "  
x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ     

    

¶)̨ !õÓ˚ ˜îá≈ƒ
      =  

 LN   ——   MN

cot  "  
¶)̨ !õÓ˚ ˜îá≈ƒ   

    

ú Ï̂¡∫Ó˚ ˜îá≈ƒ
  =  

 MN   ——   LM

~Öòñ  
 LM   ——   NL   ÷  

 MN   ——   NL   =  
 LM   ——   MN  =  sin——  cos=tan 

xyÓyÓ˚ñ  
 MN   ——   NL   ÷  

 LM   ——   NL   = 
 MN   ——   LM  =  cos——  sin =cot 

ˆÑ˛yˆÏòy ~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶%̨ ˆÏã ¶)̨ !õ ¢Çú@¿ ˆÑ˛yí!›˛  ïÓ˚y £ˆÏúy–  ˆÑ˛yí!›˛Ó˚

¢yˆÏ˛ôˆÏ«˛ xyõÓ˚y 6 !›˛ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%˛ôyì˛ !üÖúyõÈÙÙÙÈ sin, cos, tan,
cosec, sec~ÓÇ cot

~£z xò%˛ôyì˛Ü%!ú ˆÎÈÙÈˆÑ˛yˆÏòy ~Ñ˛!›˛Ó˚ õyò ãyòy ÌyÑ˛ˆÏú x˛ôÓ˚ 5 !›˛Ó˚ õyò !òí≈Î˚ Ñ˛Ó˚y

¢Ω˛Ó– ˆÎõò ÈÙÙÙÈ

sin 30º =  1—2  £ Ï̂úñ cos 30º, tan 30º, cosec 30º, sec 30º ~ÓÇ cot 30ºÈÙÈ~Ó˚

õyò !òí≈Î˚ Ñ˛!Ó˚ ÈÙÙÙÈ

Ó£%õ%Ö# v z̨̨ ôfiÌy˛ôòy ı

SMultiple manifestationV

Math Lab Activity

!Ó°ÏÎ˚ ı !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%%˛ôyˆÏì˛Ó˚ õyò !òí≈Î˚

STopicV

˛ô)Ó≈K˛yò ı  ¢õˆÏÑ˛yí# !e¶%̨ ˆÏãÓ˚ ¢õˆÏÑ˛yí äÈyv˛¸y x˛ôÓ˚ ~Ñ˛!›˛ ˆÑ˛yˆÏíÓ˚ ¢yˆÏ˛ôˆÏ«˛ ú¡∫ñ ¶)̨ !õ ~ÓÇ ˚

SPrevious knowledgeV x!ì˛¶%̨ Ïã ¢¡∫̂ Ïrï ïyÓ˚íy–

 Óy£%Ó˚ ˜îˆÏá≈ƒÓ˚ ¢yˆÏ˛ôˆÏ«˛ ˆÑ˛yˆÏíÓ˚ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛ ≤ÃÑ˛yˆÏüÓ˚ ïyÓ˚íy–

!üÖ Ï̂òÓ˚ v ẑ̨ Ïjüƒ  ı  !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ !Ó!¶˛ß¨ Óhfl$˛Ó˚ v˛zFâ˛ì˛y Á ̃ îá≈ƒ ~ÓÇ !Ó!¶˛ß¨ ̂ Ñ˛yˆÏíÓ˚

SLearning objectivesV õyò !òí≈̂ ÏÎ˚Ó˚ ïyÓ˚íy Ñ˛Ó˚y–

≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í ı ãƒy!õ!ì˛ Óy:Ó˚ v z̨̨ ôÑ˛Ó˚íñ ¢yîy Ñ˛yÜãñ Ñ˛ƒyúÑ%̨ Ï̂ú›˛Ó˚–

SMaterials requiredV

!ü«˛yÌ≈# !Ñ˛¶˛y Ï̂Ó Ñ˛Ó˚̂ ÏÓ ı SiV ˆ¢›˛ˆÏfl˛ÒyÎ˚yˆÏÓ˚Ó˚ ¢y£yˆÏÎƒ ˆÎ ˆÑ˛yˆÏòy ~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶%̨ ã xAÑ˛ò Ñ˛Ó˚ˆÏÓ–

SExecution of taskV SiiV ˆfl˛ÒˆÏúÓ˚ ¢y£yˆÏÎƒ !e¶%̨ ã!›˛Ó˚ Óy£%Ü%!úÓ˚ ˜îá≈ƒ ˛ô!Ó˚õy˛ô Ñ˛Ó˚ˆÏÓ ~ÓÇ !úÖˆÏÓ–

(

B C

A

(

B C

A

=30º
2 ~

Ñ˛
Ñ˛

1 ~
Ñ
˛Ñ

˛

3 ~Ñ˛Ñ˛
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ˆâ˛yÖ â§̨ yîy

¶˛yÓ˚#

Óhfl$˛

O


d C

h1

h2

B

A

SiiiV ¢õˆÏÑ˛yí äÈyv˛¸y â§˛yîyÓ˚ ¢y£yˆÏÎƒ x˛ôÓ˚ ~Ñ˛!›˛ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õy˛ô Ñ˛Ó˚ˆÏÓ ~ÓÇ !úÖˆÏÓ–

SivV ˙ ˆÑ˛yˆÏíÓ˚ î%!›˛ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%˛ôyì˛ !úÖˆÏÓ SˆÎõò sin ~ÓÇ tanV ~ÓÇ ò# Ï̂â˛Ó˚

äÈÑ˛!›˛ ˛ô)Ó˚í Ñ˛ˆÏÓ˚ õyò !òí≈Î˚ Ñ˛Ó˚ˆÏÓ–

SvV !ü«˛Ñ˛/!ü!«˛Ñ˛yÓ̊ Ñ˛yäÈ ̂ Ì Ï̂Ñ˛ Óy Ñ˛ƒyúÑ%̨ Ï̂ú›˛ Ï̂Ó̊Ó̊ ¢y£y Ï̂Îƒ °ÏT˛#Ñ˛ ̨ôÂï!ì˛ Ï̂ì˛ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛

ˆÑ˛y Ï̂íÓ˚ õyò ãyò Ï̂Ó ~ÓÇ äÈ Ï̂Ñ˛ !úÖ Ï̂Ó–

SviV Óy£%Ü%!úÓ˚ ˜îˆÏá≈ƒÓ˚ xò%̨ ôyˆÏì˛Ó˚ ¢ˆÏAÜ ˆÑ˛yˆÏíÓ˚ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛ ≤ÃyÎ˚ ¢õyò £ˆÏúy

!Ñ˛òy Îyâ˛y£z Ñ˛Ó˚̂ ÏÓ–

SviiV  ˆÑ˛yí!›˛ !fiÌÓ˚ ˆÓ˚ˆÏÖ Óy£%Ü%!úÓ˚ ˜îá≈ƒ ˛ô!Ó˚Óì≈˛ò Ñ˛ˆÏÓ˚ ≤Ã!Ñ ̨ Î˚y xyÓ˚Á ~Ñ˛ÓyÓ˚ Ñ˛Ó˚ˆÏÓ–

Math Lab Activity

!Ó°ÏÎ˚ ı !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%%˛ôyì˛ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ ˆÑ˛yˆÏòy Óhfl$˛Ó˚ v˛zFâ˛ì˛y !òí≈Î˚

STopicV

˛ô)Ó≈K˛yò ı  ¢õˆÏÑ˛yí# !e¶%̨ ˆÏã ˆÑ˛yˆÏòy ˆÑ˛yˆÏíÓ˚ ¢yˆÏ˛ôˆÏ«˛ ú¡∫ñ x!ì˛¶%̨ ã ~ÓÇ ¶)̨ !õˆÏÑ˛ ˆâ˛òy–

SPrevious knowledgeV  ˆÑ˛yˆÏòy ˆÑ˛yˆÏíÓ˚ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%˛ôyˆÏì˛Ó˚ õyò !òí≈Î˚ Ñ˛Ó˚ˆÏì˛ ãyòy–

!üÖ Ï̂òÓ˚ v ẑ̨ Ïjüƒ  ı ˆÑ˛yˆÏíÓ˚ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ ˆÑ˛yˆÏòy Óhfl$˛Ó˚ v˛zFâ˛ì˛yñ Óhfl$˛Ó˚ î)Ó˚c !òí≈Î˚ Ñ˛Ó˚y–

SLearning objectivesV

≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í  ı !Ñœ˛ˆÏòy!õ›˛yÓ˚ SˆÑ˛yí õy˛ôyÓ˚ Îs˛fVñ ˛ô!Ó˚õyˆÏ˛ôÓ˚ !ö˛ì˛yñ ¢yîy Ñ˛yÜãñ ãƒy!õ!ì˛ ÓyˆÏ:Ó˚ v˛z̨ ôÑ˛Ó˚í–

SMaterials requiredV

˛ôy£z̨ ô

Ñ ̨ !õÑ˛ ú Ï̂¡∫Ó˚ ˜îá≈ƒ ¶)̨ !õÓ˚ ˜îá≈ƒ x!ì˛¶%˛ˆÏãÓ˚      
ú Ï̂¡∫Ó˚ ˜îá≈ƒ    

     x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ
 
ú Ï̂¡∫Ó̊ ˜îá≈ƒ       

¶)̨ !õÓ̊ ˜îá≈ƒ
 sin tan

¢ÇÖƒy ˜îá≈ƒ

ˆâ˛Î˚yÓ˚
Óy!v˛¸
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!ü«˛yÌ≈# !Ñ˛¶˛y Ï̂Ó Ñ˛Ó˚̂ ÏÓ  ı !Ñœ̨ Ï̂òy!õ›˛yÓ˚ ≤Ãhfl$̨ !ì˛ ı !â˛ˆÏeÓ˚ õˆÏì˛y ~Ñ˛!›˛ Ñ˛yˆÏ‡˛Ó˚ ˆâ˛Î˚yˆÏÓ˚ ~Ñ˛!›˛ Ñ˛yˆÏ‡˛Ó˚ â§˛yîyÓ˚ ˆÑ˛w

SExecution of taskV fl˛$;ÈÙÈ~Ó˚ ¢y£yˆÏÎƒ ~õò¶˛yˆÏÓ úyÜyˆÏì˛ £ˆÏÓ ˆÎ â§˛yîy!›˛ ˆÑ˛ˆÏwÓ˚ â˛y!Ó˚˛ôyˆÏü á%Ó˚ˆÏì˛ ˛ôyˆÏÓ˚–

â§˛yîyÓ˚ ¢Ó˚ú˜ÏÓ˚!ÖÑ˛ ïyˆÏÓ˚ ~Ñ˛!›˛ ≤’y!fi›˛ˆÏÑ˛Ó˚ ö§˛y˛ôy ˆ¢yãy ˛ôy£z˛ô xy‡˛y !îˆÏÎ˚ xy›˛ˆÏÑ˛

!îˆÏì˛ £ˆÏÓ– â§˛yîyÓ˚ ˆÑ˛w !îˆÏÎ˚ ~Ñ˛!›˛ ¶˛yÓ˚ ¢%ˆÏì˛y !îˆÏÎ˚ G%˛!úˆÏÎ˚ !îˆÏì˛ £ˆÏÓ ÎyˆÏì˛ â§˛yîy!›˛

ˆÎ ˆÑ˛yˆÏòy ˆÑ˛yˆÏí !fiÌÓ˚ ÌyÑ˛ˆÏì˛ ˛ôyˆÏÓ˚– ˛ôy£zˆÏ˛ôÓ˚ õˆÏïƒ !îˆÏÎ˚ ò#ˆÏâ˛Ó˚ ≤Ãyhs˛ ˆÌˆÏÑ˛ x˛ôÓ˚

≤ÃyˆÏhs˛Ó˚ !îˆÏÑ˛ ¢yõˆÏò ˆÑ˛yˆÏòy v˛z§â%˛ Óhfl$˛Ó˚ ü#ˆÏ°Ï≈Ó˚ !îˆÏÑ˛ ì˛y!Ñ˛ˆÏÎ˚ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õy˛ô Ñ˛Ó˚y

ÎyÎ˚– Sxòƒ ˛ôÂï!ì˛ˆÏì˛Á !Ñœ̨ ˆÏòy!õ›˛yÓ˚ ÓyòyˆÏòy ¢Ω˛ÓV

SiV ~Ñ˛!›˛ ~Ñ˛ì˛úy Óy!v˛¸Ó˚ v˛zFâ˛ì˛y SABV ˛ô!Ó˚õyˆÏ˛ôÓ˚ ãòƒ !Ñœ˛ˆÏòy!õ›˛yÓ˚!›˛ v˛z˛ôÎ%=˛ ãyÎ˚ÜyÎ˚

Ó˚yÖˆÏì˛ £ˆÏÓ–

SiiV â§˛yîy!›˛ á%!Ó˚ˆÏÎ˚ ö§˛y˛ôy ˛ôy£zˆÏ˛ôÓ˚ õˆÏïƒ !îˆÏÎ˚ Óy!v˛¸!›˛Ó˚ ü#°Ï≈ˆÏîˆÏüÓ˚ !îˆÏÑ˛ ì˛yÑ˛yˆÏì˛ £ˆÏÓ–

!â˛ˆÏeÓ˚ õˆÏì˛y Ñ˛ˆÏÓ˚ ì˛yÑ˛yˆÏì˛ £ˆÏÓ–

SiiiV ì˛yÑ˛yˆÏòyÓ˚ ˆÓ˚Öy!›˛ â§˛yîyÓ˚ ˆÑ˛w !îˆÏÎ˚ xò%¶%̨ !õÑ˛ ˆÓ˚ÖyÓ˚ ¢ˆÏAÜ ˆÎ ˆÑ˛yí v˛zÍ˛ôß¨ Ñ˛ˆÏÓ˚

ì˛yÓ˚ ˛ô!Ó˚õy˛ô SV ˛ôyÁÎ˚y Îy Ï̂Ó–

SivV Óy!v˛¸!›˛Ó˚ î)Ó˚c d (OC) !ö˛ì˛yÓ˚ ¢y£yˆÏÎƒ ˛ô!Ó˚õy˛ô Ñ˛Ó˚ˆÏì˛ £ˆÏÓ–

SvV ¶)˛!õì˛ú ˆÌˆÏÑ˛ â§˛yîy!›˛Ó˚ ˆÑ˛ˆÏwÓ˚ v˛zFâ˛ì˛y h1 (AC) ˛ô!Ó˚õy˛ô Ñ˛Ó˚ˆÏì˛ £ˆÏÓ–

SviV !â˛ˆÏeñ BC = h2 ï!Ó˚

SviiV !Ñœ˛ˆÏòy!õ›˛yÓ˚!›˛ !Ó!¶˛ß¨ ãyÎ˚ÜyÎ˚ ¢!Ó˚ˆÏÎ˚ , d ~ÓÇ h2ÈÙÈ~Ó˚ !Ó!¶˛ß¨ ˛ô!Ó˚õy˛ô !òí≈Î˚ Ñ˛Ó˚y

ÎyˆÏÓ–

SviiiV Á£z  ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õy˛ô ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ ~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶%˛ã xAÑ˛ò Ñ˛Ó˚ˆÏÓ ~ÓÇ

!e¶%̨ ã!›˛Ó˚ SPQR, R=, Q=90ºV Óy£%Ó˚ ̃ î Ï̂á≈ƒÓ˚ ¢y£y Ï̂Îƒ ~Ñ˛!›˛ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛

xò%˛ôyì˛ StanV !òí≈Î˚ Ñ˛Ó˚ˆÏÓ–

SixV ~£z tanÈÙÈ~Ó˚ õyòñ d, h1, h2ÈÙÈ~Ó˚ õyˆÏòÓ˚ ¢y£yˆÏÎƒ Óy!v˛¸!›˛Ó˚ v˛zFâ˛ì˛y SABV ˛ôyÁÎ˚y

ÎyˆÏÓ–

˛ôÎ≈̂ ÏÓ«˛í SObservationV ı

Ñ ̨ !õÑ˛  ÈÙÈ~Ó˚ tanÈÙÈ~Ó˚ dÈÙÈ~Ó˚ tan= 
h2 —d  ˆÌ Ï̂Ñ˛ h1ÈÙÈ~Ó˚ ABÈÙÈ~Ó˚

¢ÇÖƒy õyò õyò õyò h2ÈÙÈ~Ó˚ õyò õyò õyò

(

R Q

P
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!Ñ˛ä%È !Ó Ï̂ü°Ï !Ó Ï̂ü°Ï ˛ô!Ó˚õy Į̈̂ ôÓ˚ ˆÑ˛y Ï̂íÓ˚ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛ ˆÑ Į̈ò xy Ï̂úy!â˛ì˛ £Î˚ ì˛y ˆÓyG˛yÓ˚ ˆâ˛T˛y Ñ˛!Ó˚ ı

!Ñ˛ä%È !ã!òˆÏ¢Ó˚ v˛zFâ˛ì˛y Óy î)Ó˚c õy˛ôy xyõyˆÏîÓ˚ îÓ˚Ñ˛yÓ˚ !Ñ˛hs$˛ ì˛y ~ˆÏì˛y v˛z§â%˛ Óy ~ˆÏì˛y ú¡∫y Îy !ö˛ˆÏì˛ !îˆÏÎ˚ õy˛ôy ¢Ω˛Ó £ˆÏFäÈ

òy– ~£z¢Ó ˆ«˛ˆÏe xyõÓ˚y !eˆÏÑ˛yí!õ!ì˛Ó˚ ¢y£yÎƒ !òˆÏÎ˚ Ìy!Ñ˛–

SiV ˆÓv˛¸yˆÏì˛ !ÜˆÏÎ˚ ~Ñ˛›˛y Óv˛¸ ÜyäÈ Ñ˛ì˛›˛y v˛z§â%˛ ì˛y xyõyÓ˚ ãyòyÓ˚ £zFäÈy £ˆÏúy– ÜyäÈ!›˛Ó˚ ˆÜyv˛¸y ˆÌˆÏÑ˛ ˆ¢yãy ~Ñ˛›˛y !îÑ˛ ÓÓ˚yÓÓ˚

ÓˆÏv˛¸y ÓˆÏv˛¸y ˛ôy ˆö˛ˆÏú xy!õ 26 ˛ôy î)̂ ÏÓ˚ !ÜˆÏÎ˚ î§yv ¸̨yúyõ ~ÓÇ ˆ¢Öyò ˆÌˆÏÑ˛ ÜyˆÏäÈÓ˚ õyÌyÓ˚ !îˆÏÑ˛ ì˛y!Ñ˛ˆÏÎ˚ ˆîÖúyõ xyõyÓ˚

î,!T˛ˆÏÓ˚Öy ¶)̨ !õÓ˚ ¢ˆÏAÜ ≤ÃyÎ˚ 45º ˆÑ˛yí Ñ˛Ó˚ˆÏäÈ– xy!õ ~Ñ˛ ~Ñ˛ ˛ôyˆÏÎ˚ ≤ÃyÎ˚ ~Ñ˛ !õ›˛yÓ˚ Ñ˛ˆÏÓ˚ Îy£z– Á˛ôˆÏÓ˚Ó˚ xyˆÏúyâ˛òy ˆÌˆÏÑ˛ xy!õ

~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶%˛ã ˛ôy£z xyÓ˚ ì˛yÓ˚ ˆÌˆÏÑ˛ xy!õ ¢£ˆÏã£z ÜyäÈ!›˛Ó˚ v˛zFâ˛ì˛y ˆÎ 26 !õ›˛yÓ˚ ì˛y Ó%ˆÏG˛ ˆÜúyõ–

tan 45º = AC ––
 BC

... 1 =  AC ––
 BC

... BC = AC

... AC = 26 !õ ( ... BC = 26 !õ )

SiiV xyõyˆÏîÓ˚ Óy!v ¸̨Ó˚ ¢yõˆÏòÓ˚ õyˆÏ‡˛ ÓyFâ˛yˆÏîÓ˚ ̂ ÖúyÓ˚ ãòƒ ~Ñ˛›˛y slip úy!Ü Ï̂Î˚̂ ÏäÈ– õãyÓ˚ ̂ ¢£z slip ›˛y ~Ñ˛›˛y ̂ äÈyˆÏ›˛y ãúyüˆÏÎ˚Ó˚

Á˛ôÓ˚ !îˆÏÎ˚ úyÜyˆÏòy £ˆÏÎ˚ˆÏäÈ– ãúyüˆÏÎ˚Ó˚ ~Ñ˛˛ôyˆÏü ̂ úy£yÓ˚ õ£z Ñ˛ˆÏÓ˚ ̂ ¢yãy v˛z̨ ôˆÏÓ˚ v˛ẑ Ï‡˛ slip ~ Ó¢ Ï̂ú õãy Ñ˛ Ï̂Ó˚ slipÈÙÈ~Ó˚ v z̨̨ ôÓ˚

!îˆÏÎ˚ ãúyüˆÏÎ˚Ó˚ ~˛ôyˆÏÓ˚ â˛ˆÏú xy¢y ÎyˆÏÓ– Ñ˛ì˛›˛y ú¡∫y Á£z slip ›˛y Ñ˛#¶˛yˆÏÓ õy˛ôˆÏÓy⁄

ˆî!Ö slip ›˛y õy!›˛Ó˚ ¢yˆÏÌ ≤ÃyÎ˚ 30º ˆÑ˛yí Ñ˛ˆÏÓ˚ˆÏäÈ– xyÓ˚ õ£z›˛yÓ˚ ~Ñ˛!›˛ Ó˚v˛ ˆÌˆÏÑ˛ ˛ôˆÏÓ˚Ó˚ Ó˚v˛!›˛Ó˚ î)Ó˚c ≤ÃyÎ˚ 1 ö%˛›˛– ˆî!Ö õ£z!›˛ 18
ö%˛›˛ v˛z§â%˛– ì˛y£ˆÏúñ slip !›˛Ó˚ ˜îá≈ƒ Ñ˛ì˛ Ó%̂ ÏG˛ ˆÜúyõ–

sin 30º =  AC –––
 AB

...  1 
 2   =  AC –––

 AB

... AB = 2AC

... AB = 2×18 ö%˛›˛ = 36 ö%˛›˛–

~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶%˛ˆÏãÓ˚ ~Ñ˛!›˛ Óy£%Ó˚ ˜îá≈ƒ Á ¢õˆÏÑ˛yí äÈyv˛¸y xyÓ˚ ~Ñ˛!›˛ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õy˛ô ãyòˆÏú£z  Á£z !e¶%̨ ˆÏãÓ˚ xòƒ

Óy£%ˆÏîÓ˚ ˜îá≈ƒ xyõÓ˚y !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%˛ôyì˛ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ ÓyÓ˚ Ñ˛Ó˚ˆÏì˛ ˛ôy!Ó˚– !Ñ˛hs$˛ xyõÓ˚y ˆîˆÏÖ!äÈ xyõyˆÏîÓ˚ ãyòy ˆÑ˛yí!›˛

¢Ó≈îy£z 30º, 45º Óy 60ºó ˆÑ˛ò ì˛yÓ˚y 10º, 20º, 40º, 50º ~¢Ó õy Į̈̂ ôÓ˚ òÎ˚⁄

¢õ Ï̂Ñ˛yí# !e¶%̨ Ï̂ãÓ˚ ¶)̨ !õ ¢Çú@¿ ˆÑ˛yí!›˛ 30º, 45º Óy 60º £ˆÏú !e¶%̨ ã!›˛ ¶˛y!Ó˚ õãyÓ˚ £ˆÏÎ˚ ÁˆÏ‡˛– ˆî!Ö ˆ¢£z õãyÜ%!ú Ñ˛#

Ñ˛#⁄

ˆÎ !e¶%̨ ˆÏãÓ˚ ¶)̨ !õ¢Çú@¿ ˆÑ˛yí!›˛ 30º ˆ¢£z !e¶%̨ ˆÏãÓ˚ ú¡∫ Á x!ì˛¶%̨ ˆÏãÓ˚ õy˛ô !òˆÏú ˆîÖˆÏÓy

x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ ú Ï̂¡∫Ó˚ ˜î Ï̂á≈ƒÓ˚ !mÜ%í–

xÌ≈yÍ AC = 1 ~Ñ˛Ñ˛ £ˆÏú

 AB = 2 ~Ñ˛Ñ˛ £ Ï̂Ó–

B C

A

) 45º

18 ö%˛›˛

A

B C
)30º

ãúyüÎ˚

slip

30º(

B C

A

2 ~
Ñ˛Ñ˛

1 
~

Ñ
˛Ñ

˛
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ˆÎ !e¶%̨ Ï̂ãÓ˚ ¶)̨ !õ ¢Çú@¿ ˆÑ˛yí!›˛ 60º ˆ¢£z !e¶%̨ ˆÏãÓ˚ ¶)̨ !õ Á x!ì˛¶%̨ ˆÏãÓ˚ õy˛ô

!ò Ï̂ú ˆîÖ Ï̂Óy x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ ¶)̨ !õÓ˚ ˜î Ï̂á≈ƒÓ˚ !mÜ%í–

xÌ≈yÍ BC = 1 ~Ñ˛Ñ˛ £ Ï̂úñ

AB = 2 ~Ñ˛Ñ˛ £ Ï̂Óñ

ˆÎ !e¶%̨ Ï̂ãÓ˚ ¶)̨ !õ ¢Çú@¿ ˆÑ˛yí!›˛ 45º ˆ¢£z !e¶%̨ ˆÏãÓ˚ ú¡∫ Á ¶)̨ !õÓ˚ õy˛ô !òˆÏú

ˆîÖÓ ú¡∫ ~ÓÇ ¶)̨ !õÓ˚ ˜îá≈ƒ ¢õyò–

Î!î ¢õˆÏÑ˛yí# !e¶%˛ˆÏãÓ˚ ¶)˛!õ ¢Çú@¿ ˆÑ˛yí!›˛ 10º, 20º, 40º £zì˛ƒy!î £Î˚ ˆ¢£z

ïÓ˚ˆÏòÓ˚ !e¶%̨ ˆÏãÓ˚ ˆ«˛ˆÏe ˆÑ˛yˆÏòy Óy£%Ó˚ ˜îá≈ƒ xòƒ ˆÑ˛yˆÏòy Óy£%Ó˚ ˜îˆÏáƒ≈Ó˚ ¢õyòñ

!mÜ%íñ !ì˛òÜ%íñ â˛yÓ˚Ü%í Óy ˛ô§yâ˛Ü%í £zì˛ƒy!î £ˆÏÓ òy–

¢%ì˛Ó˚yÇñ ¢õ Ï̂Ñ˛yí# !e¶%̨ Ï̂ãÓ˚ ̂ «˛ Ï̂e î%!›˛ Óy£%Ó˚ ̃ î Ï̂á≈ƒÓ˚ xò%̨ ôyì˛ xÌ≈yÍ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛

xò%˛ôyì˛ 
 1 

 2  Óy 1 £zì˛ƒy!î ¢£ã ¢ÇÖƒy £ Ï̂Ó Î!î ¶)̨ !õ ¢Çú@¿ ˆÑ˛yí!›˛ 30º, 45º Óy

60º £Î˚– ì˛y£z ≤Ãïyòì˛ ~£z !ì˛ò!›˛ ˆÑ˛yí !òˆÏÎ˚ xyõÓ˚y Ñ˛yã Ñ˛ˆÏÓ˚ Ìy!Ñ˛–

~äÈyv˛¸y xyÓ˚Á î%!›˛ õãyÓ˚ ¢õˆÏÑ˛yí# !e¶%˛ã xyõyˆÏîÓ˚ xyÓ˚Á xÓyÑ˛ Ñ˛ˆÏÓ˚ ÎyˆÏîÓ˚ ¶)̨ !õ ¢Çú@¿ ˆÑ˛yí î%!›˛ 0º ~ÓÇ 90º–
!e¶%˛ã î%!›˛ xq$ì˛– ì˛yˆÏîÓ˚ äÈ!Ó x§yÑ˛ˆÏú xyõÓ˚y ˛ôy£zñ

îüõ ˆ◊!íÓ˚ Ü!íì˛˛ ≤ÃÑ˛yü Ó£zˆÏÎ˚Ó˚ ˛˛ô,¤˛y òÇ 297 ~ÓÇ 298 ˆîÖ%ò–

A

B (C)

B C (A)

60º)

A

B C
1 ~Ñ˛Ñ˛

2 ~
Ñ
˛Ñ

˛

) 45º

A

B C1 ~Ñ˛Ñ˛

1 ~Ñ˛Ñ˛
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Ñ˛õ≈˛ôe ı 1
Sworksheet : 1V

(A) ¢õ Ï̂Ñ˛yí# !e¶%˛ã CDEÈÙÈ~Ó˚ DEC = 90º ~ÓÇ DCE =  £ Ï̂úñ !ò Ï̂¡¨Ó˚ ü)òƒfiÌyò ˛ô)Ó˚í Ñ˛ Ï̂Ó˚y˚ ı

SiV

!â˛ˆÏeñ ¢õˆÏÑ˛yí# !e¶%̨ ã CDEÈÙÈˆÑ˛ ˆÎ ˆÑ˛yˆÏòy !îˆÏÑ˛ ˆáyÓ˚yˆÏú ú¡∫ñ ¶)̨ !õ ~ÓÇ x!ì˛¶%̨ ˆÏãÓ˚ ˜îá≈ƒ ÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈÈÙÙÙÈ ÌyˆÏÑ˛

SiiV  ˆÑ˛yˆÏíÓ˚ ¢yˆÏ˛ôˆÏ«˛ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%˛ôyì˛Ü%!ú

SaV 
DEÈÙÈ~Ó˚ ˜îá≈ƒ

       
     CDÈÙÈ~Ó˚ ˜îá≈ƒ

  =    ú Ï̂¡∫Ó˚ ˜îá≈ƒ
      

     x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ

  = ——  SbV 
CEÈÙÈ~Ó˚ ˜îá≈ƒ

       
     CDÈÙÈ~Ó˚ ˜îá≈ƒ

 =    
¶)̨ !õÓ˚ ˜îá≈ƒ

     
      x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ

 = ——

ScV  
CDÈÙÈ~Ó˚ ˜îá≈ƒ

       
     DEÈÙÈ~Ó˚ ˜îá≈ƒ

  =    
x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ

        
     ú Ï̂¡∫Ó˚ ˜îá≈ƒ

     = ——  SdV  
CDÈÙÈ~Ó˚ ˜îá≈ƒ

       
     CEÈÙÈ~Ó˚ ˜îá≈ƒ

   =   
x!ì˛¶%̨ ˆÏãÓ˚ ˜îá≈ƒ

        
          ¶)̨ !õÓ˚ ˜îá≈ƒ

      = ——

SeV  
CEÈÙÈ~Ó˚ ˜îá≈ƒ

       
     DEÈÙÈ~Ó˚ ˜îá≈ƒ

  =   
¶)̨ !õÓ˚ ˜îá≈ƒ

      
    ú Ï̂¡∫Ó˚ ˜îá≈ƒ

  = —— SfV  
DEÈÙÈ~Ó˚ ˜îá≈ƒ

       
     CEÈÙÈ~Ó˚ ˜îá≈ƒ

  =   ú Ï̂¡∫Ó˚ ˜îá≈ƒ
      

    ¶)̨ !õÓ˚ ˜îá≈ƒ

  = ——

SiiiV = 30º, CD = 2 ~Ñ˛Ñ˛ ~ÓÇ DE = 1 ~Ñ˛Ñ˛ £ Ï̂úñ

SaV  sin 30º = ——                SbV cos 60º = ——

SivV DE ~ÓÇ CEÈÙÈ~Ó˚ ˜îá≈ƒ ¢õyò £ Ï̂úñ tan 45ºÈÙÈ~Ó˚ õyò È——

SBV !‡˛Ñ˛ v˛z_Ó˚!›˛ !òÓ≈yâ˛ò Ñ˛ Ï̂Ó˚y ˚ ı

SiV ABC ~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶%̨ ã ÎyÓ˚ ABC = 90º, BCA =  ~ÓÇ CAB =  !e¶%˛ã!›˛Ó˚  ˆÑ˛yˆÏíÓ˚

¢yˆÏ˛ôˆÏ«˛ ú¡∫ ~ÓÇ  ˆÑ˛yˆÏíÓ˚ ¢yˆÏ˛ôˆÏ«˛ ¶)˛!õ £ˆÏÓ

SaV AB      (b) BC     (c) AC       (d) AB Á BC

SiiV ABC ¢õ Ï̂Ñ˛yí# !e¶%̨ Ï̂ã ABC = 90º, BCA =  ~ÓÇ tan=  2 
 3  ~ÓÇ AB = 6 ̂ ¢!õ

£ Ï̂ú BCÈÙÈ~Ó̊ ˜îá≈ƒ

SaV 
 1  6  ˆ¢!õ     SbV 3 ˆ¢!õ      ScV 9 ˆ¢!õ     SdV 4 ˆ¢!õ

SiiiV !‡˛Ñ˛ ¢¡ôÑ≈˛!›˛ £ˆÏúy

SaV sin  cos  = 1  SbV sec  cosec  = 1    ScV cosec  cot  = 1    SdV sin  cosec  = 1

C B

A

)

C

D

E)

D

E C (

E

D

C(
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SivV
sin10º    cos10º =

(a)  cot 10º (b) tan 20º (c) tan 10º (d) tan 1º

SvV ˆãyˆÏv ¸̨Ó˚ ≤ÃˆÏì˛ƒÑ˛!›˛Ó˚ õyò 1 ˛ˆÌˆÏÑ˛ Óv˛¸ òÎ˚ ~õò ˆãyv˛¸!›˛

SaV sec  sin  SbV cosec  cos  ScV sec  cos  SdV sin  cos 

ScV ¢ì˛ƒ/!õÌƒy !úÖ ı

SiV !â˛ Ï̂eñ sin A =  3  5

SiiV !â˛ˆÏeñ cos 30º =  a  c

SiiiV !â˛ˆÏeñ tan  × tan  = 1

SivV ¢õˆÏÑ˛yí# !e¶%˛ˆÏã ¢õˆÏÑ˛yí äÈyv ¸̨y x˛ôÓ˚ ˆÎˆÏÑ˛yˆÏòy ~Ñ˛!›˛ ˆÑ˛yˆÏíÓ˚ tangentÙÈ~Ó˚ õyò 1 £ Ï̂ú !e¶%̨ ã!›˛ ¢õ Ï̂Ñ˛yí#

¢õ!mÓy£% !e¶%̨ ã £ Ï̂Ó–

D. !ò¡¨!ú!Öì˛ ≤ÃŸ¿Ü%!úÓ˚ v z̨_Ó˚ îyÁ ı

SiV ˆÑ˛yˆÏòy ¢õˆÏÑ˛yí# !e¶%˛ˆÏã ˆÑ˛yò‰ ˆÑ˛yò‰ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%˛ôyˆÏì˛Ó˚ õyò 1 ~Ó˚ ˆÌˆÏÑ˛ ÓˆÏv˛¸y £ˆÏÓ òy ~ÓÇ ˆÑ˛ò⁄

SiiV

!â˛ˆÏeñ sin  = cos  £ Ï̂ú ÈÙÈ~Ó˚ õyò !òí≈Î˚ Ñ˛ Ï̂Ó˚y–

SiiiV

!â˛e ˆÌˆÏÑ˛ñ sin2 + cos2  ÈÙÈ~Ó˚ õyò !òí≈Î˚ Ñ˛ Ï̂Ó˚y˚–

A

BC

10 ̂ ¢!õ.

8 ̂ ¢!õ.

6 ̂
¢

!õ
.

A

BC

c ˆ¢!õ.

b ˆ¢!õ.

a 
ˆ¢

!õ
.

)30º

A

BC ) 

(

A

BC ) 
b ~Ñ˛Ñ˛

a ~
Ñ
˛Ñ

˛

c  ~
Ñ˛Ñ˛

A

BC ) 

(
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SivV !â˛e ˆÌ Ï̂Ñ˛ñ sin + cos  ÈÙÈ~Ó˚ õyò !òí≈Î˚ Ñ˛ Ï̂Ó˚y–

E. !ò¡¨!ú!Öì˛ ≤ÃŸ¿Ü%!úÓ˚ v z̨_Ó˚ îyÁ ı

SiV ~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶%˛ˆÏã  ~Ñ˛!›˛ ïòydÑ˛ ¢)∏ˆÏÑ˛yíñ sin  2 
 3  £ Ï̂úñ cot ÈÙÈ~Ó˚ õyò !òí≈Î˚ Ñ˛ Ï̂Ó˚y–

SiiV ˛ôyˆÏüÓ˚ !â˛ˆÏeñ cos 60º =  1 
 2  £ Ï̂ú cot 30ºÈÙÈ~Ó˚ õyò !òí≈Î˚ Ñ˛ˆÏÓ˚y–

A

BC ) 

1.
5 ~

Ñ
˛Ñ

˛

2.5  ~Ñ˛Ñ
˛

A

BC

(
60º

(i) !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ ̂ Ñ˛y Ï̂íÓ˚ xò%̨ ôyì˛ !ü Ï̂Ö Ï̂äÈ

!Ñ˛hs$˛ ˆÑ˛yˆÏíÓ˚ ¢yˆÏ˛ôˆÏ«˛ ú¡∫ ~ÓÇ ¶)˛!õ

!â˛òˆÏì˛ ˛ôyˆÏÓ˚!ò–

(ii) !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ ̂ Ñ˛y Ï̂íÓ˚ xò%̨ ôyì˛ !ü Ï̂Ö Ï̂äÈ

!Ñ˛hs$˛ x!ì˛¶%˛ã ~ÓÇ ˆÑ˛yˆÏíÓ˚ ¢yˆÏ˛ôˆÏ«˛

ú¡∫ !â˛òˆÏì˛ ˛ôyˆÏÓ˚!ò–

(iii)  ˆÑ˛yˆÏíÓ˚ ¢yˆÏ˛ôˆÏ«˛ ú¡∫ ~ÓÇ ¶)˛!õˆÏÑ˛

!â˛òˆÏì˛ ˆ˛ôˆÏÓ˚ˆÏäÈ !Ñ˛hs$˛ !eˆÏÑ˛yí!õ!ì˛Ñ˛

ˆÑ˛yˆÏíÓ˚ xò%˛ôyì˛ Ó%G˛ˆÏì˛ ˛ôyˆÏÓ˚!ò–

(iv) ̂ Ñ˛y Ï̂íÓ̊ ¢y Į̈̂ ô Ï̂«˛ ú¡∫ ~ÓÇ ¢õ Ï̂Ñ˛y Ï̂íÓ̊

¢yˆÏ˛ôˆÏ«˛ x!ì˛¶%˛ã !â˛òˆÏì˛ ˆ˛ôˆÏÓ˚ˆÏäÈ–

!eˆÏÑ˛yí!õ!ì˛Ñ˛ ˆÑ˛yˆÏíÓ˚ xò%˛ôyì˛ Ó%G˛ˆÏì˛

ˆ˛ôˆÏÓ˚ˆÏäÈ–

(i) cos  ̂ Ñ˛ Óy£%Ó˚ ̃ ÏîˆÏá≈ƒÓ˚ ¢yˆÏ˛ôˆÏ«˛ ≤ÃÑ˛yü

Ñ˛Ó˚̂ Ïì˛ !ü Ï̂Ö Ï̂äÈ !Ñ˛hs$̨  ̂ Ñ˛y Ï̂íÓ˚ ¢y Į̈̂ ô Ï̂«˛

¶)̨ !õˆÏÑ˛ !â˛òˆÏì˛ ˛ôyˆÏÓ˚!ò–

(ii) cos  ̂ Ñ˛ Óy£%Ó̊ ̃ î Ï̂á≈ƒÓ̊ ¢y Į̈̂ ô Ï̂«˛ !‡˛Ñ˛õì˛

≤ÃÑ˛yü Ñ˛Ó˚ˆÏì˛ ˛ôyˆÏÓ˚!ò !Ñ˛hs$˛  ˆÑ˛yˆÏíÓ˚

¢yˆÏ˛ôˆÏ«˛ Óy£%Ü%!úˆÏÑ˛ !â˛òˆÏì˛ ˆ˛ôˆÏÓ˚ˆÏäÈ–

!˛ôÌyˆÏÜyÓ˚yˆÏ¢Ó˚ v˛ z˛ô˛ôyˆÏîƒÓ˚ ≤ÃˆÏÎ˚yÜ

Ó%G˛ˆÏì˛ ˛ôyˆÏÓ˚!ò–

(iii) ̂ Ñ˛y Ï̂íÓ̊ ¢y Į̈̂ ô Ï̂«˛ ú¡∫ ~ÓÇ ¶)̨ !õ !â˛ò Ï̂ì˛

ˆ˛ôˆÏÓ˚ˆÏäÈ– !˛ôÌyˆÏÜyÓ˚yˆÏ¢Ó˚ v˛z˛ô˛ôyˆÏîƒÓ˚

≤ÃˆÏÎ˚yÜ Ó%̂ ÏG˛ˆÏäÈ– !eˆÏÑ˛yí!õ!ì˛Ñ˛ ˆÑ˛yˆÏíÓ˚

xò%̨ ôyì˛ Ó%̂ ÏG˛ˆÏäÈ–

Ñ˛õ≈̨ ôe ~ÓÇ Ñ˛õ≈̨ ô Ï̂eÓ˚ Ñ˛y Ï̂ãÓ˚ !Ó Ï̂Ÿ’°Ïí ı (Worksheet and task analysis) :

Ñ˛yã (Task)
ú Ï̂¡∫Ó˚ ˜îá≈ƒ

x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ

(i) sin = c
b=

ú Ï̂¡∫Ó˚ ˜îá≈ƒ

x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ

(ii) sin = c
a=

ú Ï̂¡∫Ó˚ ˜îá≈ƒ

¶)̨ !õÓ˚ ˜îá≈ƒ

(iii) sin = a
c=

ú Ï̂¡∫Ó˚ ˜îá≈ƒ

x!ì˛¶)̨ Ï̂ãÓ˚ ˜îá≈ƒ

(iv) sin = a
b=

Student's Responses Teacher's Reflections

!â˛ˆÏeñ  ABC-~ sin  = ?

A

B C

15 ˆ¢!õ.9 ˆ¢!õ.

!â˛ Ï̂eñ ABC-~ cos  ÈÙÈ~Ó̊

õyò Ñ˛ì˛⁄

2.

( ú Ï̂¡∫Ó˚ ˜îá≈ƒ

x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ
 (ii) cos = 9

15=

¶)̨ !õÓ˚ ˜îá≈ƒ

x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ

 (iii) AC2= AB2 + BC2   152 = 92 + BC2

   BC2 = 152 – 92 = 144  BC = 12

cos  =

¶)̨ !õÓ˚˚ ˜îá≈ƒ

x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ

 (i) cos = 9
15=

3
5=

12
15= 4

5=

A

B C

b ~Ñ˛Ñ˛

a ~Ñ˛Ñ˛

c ~Ñ˛Ñ˛

1.

)


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ˆÑ˛y Ï̂íÓ˚ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôy Ï̂ì˛Ó˚ !Ñ˛ä%È ¢õ¢ƒyÓ˚ ¢Ω˛yÓƒ ¶%̨ ú ïyÓ˚íyÓ˚ òõ%òy ~ÓÇ ì˛yÓ˚ ¢Ç Ï̂üyïò#

¢Ω˛yÓƒ ¶%˛ú ¢ÇˆÏüyïò#

 tan = 1, = ?

 =   1—– tan

4cos
5

 (ii)
¶)̨ !õÓ˚ ˜îá≈ƒ

x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ
=

¶)̨ !õÓ˚ ˜îá≈ƒ = 4 Óy ¶)̨ !õ = 4

x!ì˛¶%̨ ˆÏãÓ˚ ˜îá≈ƒ = 5 Óy x!ì˛¶%˛ã = 5

 tan = 1,
 = 45º [tan  =                          = 1

ú Ï̂¡∫Ó˚ ˜îá≈ƒ = ¶)̨ !õÓ˚ ˜îá≈ƒ

!e¶%̨ ã!›˛ ¢õ Ï̂Ñ˛yí# ¢õ!mÓy£% !e¶%̨ ã  = 45º]

ú Ï̂¡∫Ó˚ ˜îá≈ƒ

¶)̨ !õÓ˚ ˜îá≈ƒ


4cos
5

 
¶)̨ !õÓ˚ ˜îá≈ƒ

x!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒ
=

ï!Ó˚ñ ¶)̨ !õÓ˚ ˜îá≈ƒ = 4 k ~Ñ˛Ñ˛

x!ì˛¶%̨ ˆÏãÓ˚ ˜îá≈ƒ = 5 k ~Ñ˛Ñ˛

xò%˛ôyì˛ ˆÌˆÏÑ˛ ˜îá≈ƒ xy¢ˆÏì˛ £ˆÏú ~Ñ˛!›˛ ¢yïyÓ˚í v˛zÍ˛ôyîÑ˛ k
(k>0) Ü%í Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

!˛ôÌyˆÏÜyÓ˚yˆÏ¢Ó˚ v˛z˛ô˛ôyîƒ ˆÌˆÏÑ˛ ˛ôy£z

S¶)̨ !õÓ˚ ˜îá≈ƒV2 + Sú Ï̂¡∫Ó˚ ˜îá≈ƒV2 = Sx!ì˛¶%̨ Ï̂ãÓ˚ ˜îá≈ƒV2

Óyñ 16k2 + Sú Ï̂¡∫Ó˚ ˜îá≈ƒV2 = 25k2

Óyñ  Sú Ï̂¡∫Ó˚ ˜îá≈ƒV = S˜îá≈ƒ ¢Ó≈îy ïòydÑ˛V

3 3sin
5 5

3 4
sin cos 7 5 75 5

3sin 5 3 3
5

k
k



 


  


    

2 225 –16
3
k k
k

Óyñ




3 4tan ,cos
4 5

sin ?
3tan
4

sin 3
cos 4

3sin cos
4

3 4 3
4 5 5

3sin
5

 







 









  



Óyñ


4cos
5

sin cos ?
sin

sin cos 4cos
sin 5



 


  








 

£ Ï̂ú(i)



Óyñ

Óyñ

3tan
4

sin 3
cos 4

3sin cos
4
3 4 3sin
4 5 5
3sin
5






 









 

  



Óyñ

Sxòƒ ˛ôÂï!ì˛ˆÏì˛Á

Ñ˛Ó˚y Îy Ï̂ÓV
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sin 2 2sin  [ˆÎõòñ sin 2 × 30º = sin 60º = 3—2
         2sin 30º =2×  1—2  = 1]

 sin 
sin 






 sinsin ~ÓÇ  -~Ó˚ Ü%íö˛ú òÎ˚

     sin sin ~ÓÇ  -~Ó˚ Ü%íö˛ú òÎ˚

î%!›˛ ˆÑ˛yˆÏíÓ˚ ˛ô!Ó˚õyˆÏ˛ôÓ˚ ¶˛yÜö˛ú

     ~ˆÏ«˛ˆÏe sin î%!›˛ Ñ˛y›˛y ÎyˆÏÓ òy–

Ñ˛yõƒ !üÖò ¢yõÌ≈ƒ (Learning Outcomes) :

!ü«˛yÌ≈# ÈÙÈ

 ¢õˆÏÑ˛yí# !e¶%˛ˆÏã ¢õˆÏÑ˛yí äÈyv ¸̨y x˛ôÓ˚ ˆÑ˛yˆÏòy ˆÑ˛yˆÏíÓ˚ ¢yˆÏ˛ôˆÏ«˛ !e¶%̨ ã!›˛Ó˚ ¶)̨ !õ ~ÓÇ ú¡∫̂ ÏÑ˛ !â˛òˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 ¢õˆÏÑ˛yí# !e¶%˛ˆÏãÓ˚ ¢õˆÏÑ˛yí äÈyv ¸̨y x˛ôÓ˚ ˆÑ˛yˆÏòy ˆÑ˛yˆÏíÓ˚ ¢yˆÏ˛ôˆÏ«˛ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%̨ ôyì˛Ü%!ú ≤ÃÑ˛yü Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 ˆÑ˛yíyò%˛ôyì˛Ü%!ú ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚ ˆÑ˛yˆÏòy Óhfl$˛Ó˚ v˛zFâ˛ì˛y ~ÓÇ î)Ó˚c !òí≈Î˚ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 Óyhfl˛Ó ¢õ¢ƒyÎ˚ ˆÑ˛yíyò%̨ ôyì˛ ≤ÃˆÏÎ˚yÜ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

¢Ω˛yÓƒ ¶%˛ú ¢ÇˆÏüyïò#







 sin2 = sin×sin=(sin)2

sin2=sin(×)  sin2  sin2

 sin  ~ÓÇ sin  ≤ÃˆÏì˛ƒÑ˛!›˛ î%!›˛ Óy£%Ó˚ ˜îˆÏá≈ƒÓ˚ xò%˛ôyì˛

xÌ≈yÍñ  sin ×  Óy sin × òÎ˚–


sin
sin

 
 


sin sin ( )A B sin A B  
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tan 

sec  cosec 

sin  cos 

cot 1


 


sin × cosec = 1
cos × sec  = 1
            £zì˛ƒy!î

õãy Ñ˛ Ï̂Ó˚ !Ñ˛ä%È !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ x Ï̂¶˛î ˛ôy£zÈ

tan 

sec  cosec 

sin  cos 

cot 







tan 

sec  cosec 

sin  cos 

cot 1


 


 
tan × cos = sin  
sin × cot  = cos 

            £zì˛ƒy!î

sin (90º– = cos  
tan (90º– = cot  

            £zì˛ƒy!î

~£z¶˛yˆÏÓ ~£z °Ïv˛¸¶%˛ˆÏãÓ˚ ¢y£yˆÏÎƒ xyÓ˚Á !Ñ˛ä%È !eˆÏÑ˛yí!õ!ì˛Ñ˛ !òÎ˚õ !ü«˛yÌ≈#Ó˚y ¶˛yÓˆÏÓ–



32

1. !Ó°ÏÎ˚ ı «%̨ oì˛Ó˚ ¢)â˛Ñ˛ Ñ ̨ õ Ï̂ÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒyÓ˚ ÓÑ ̨ Ï̂Ó˚Öy xAÑ˛ò

(Topic) (Less than type ogive)

˛ô)Ó≈K˛yò ı  ˆúÖ!â˛ˆÏeÓ˚ ïyÓ˚íy

 ì˛Ìƒñ ˛ô!Ó˚¢ÇÖƒyñ !Ó!FäÈß¨ Á x!Ó!FäÈß¨ ˆ◊!íxhs˛Ó˚

(Previous Knowledge)  Ñ ̨ õ Ï̂ÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy !Ó¶˛yã Ï̂òÓ˚ ïyÓ˚íy

!üÖ Ï̂òÓ˚ v ẑ̨ Ïjüƒ ı  ~Ñ˛ òã Ï̂Ó˚ ì˛Ìƒ Ï̂Ñ˛ ãyòy

(Learning objectives)  x“ ¢õˆÏÎ˚Ó˚ õˆÏïƒ ì˛ˆÏÌƒÓ˚ !ÓˆÏŸ’°ÏíˆÏÑ˛ Ó%̂ ÏG˛ ˆòÁÎ˚y

 ì˛ˆÏÌƒÓ˚ ˆÑ˛yˆÏòy !Ó°ÏˆÏÎ˚Ó˚ ¢Ω˛yÓòy !òï≈yÓ˚í Ñ˛Ó˚y

≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í ı xy›≈˛ ˆ˛ô˛ôyÓ˚ñ @˘Ãyö˛ ˆ˛ô˛ôyÓ˚ñ ãƒy!õ!ì˛ ÓyˆÏ:Ó˚ v˛z˛ôÑ˛Ó˚íñ Ó˚!àò ˆ˛ôò!¢úñ xy‡˛yñ

(Material required) ˆ¢ˆÏúyˆÏ›˛˛ôñ Ñ§˛y!â˛

!ü«˛yÌ#≈ !Ñ˛¶˛yˆÏÓ Ñ˛yã!›˛ Ñ˛Ó˚ˆÏÓ  (Execution of task) ı

ˆÑ˛yˆÏòy ˆîyÑ˛yòîyÓ˚ ì˛yÓ˚ ˆîyÑ˛yˆÏò !Ó!¶˛ß¨ îyˆÏõÓ˚ ˆÑ˛yò ˆ˛ôyüyÑ˛ Ñ˛ì˛›˛y õã%ì˛ Ñ˛Ó˚ˆÏÓ ì˛yÓ˚

~Ñ˛!›˛ ïyÓ˚íy ˛ôyÁÎ˚yÓ˚ ãòƒ xyˆÏÜÓ˚ õyˆÏ¢Ó˚ !Ó!¶˛ß¨ îyˆÏõÓ˚ !Ó!Ñ ̨ ì˛ ˆ˛ôyüÏyˆÏÑ˛Ó˚ ¢ÇÖƒyÓ˚

ì˛Ìƒ !ò Ï̂â˛Ó˚ ¢yÓ˚!í Ï̂ì˛ ≤ÃÑ˛yü Ñ˛Ó˚ú ı

S!ü«˛yÌ#≈Ó˚y ~£z ïÓ˚ˆÏòÓ˚ ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó˚ˆÏÓV

≤Ãy¢!AÜÑ˛#Ñ˛Ó˚í

SContextualizationV ı

ˆ˛ôyüy Ï̂Ñ˛Ó˚ îyõ S›˛yÑ˛yÎ˚V ˆ˛ôyüy Ï̂Ñ˛Ó˚ ¢ÇÖƒy

0ÈÙÈ~Ó˚ Ñ˛õ 0
0-300 10

300-600 15
600-900 18
900-1200 30
1200-1500 40
1500-1800 35
1800-2100 12
2100-2400 05

(i) ~Ó)̨̊ ô ì˛Ìƒ ¢Ç@˘Ã£ Ñ˛Ó˚ˆÏÓ ~ÓÇ 8!›˛ Sv z̨˛ôˆÏÓ˚Ó˚ ì˛Ìƒ xò%ÎyÎ˚#V ˆ◊!í !Ó!üT˛ ˛ô!Ó˚¢ÇÖƒy !Ó¶˛yãò ì˛y!úÑ˛y ˜ì˛!Ó˚ Ñ˛Ó˚ˆÏÓ–

Ó˚y!ü!ÓK˛yò SÁãy£z¶˛V

Activity

˛ôÎ≈ˆÏÓ«˛í

SObservationV ı
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K˛yòÜì˛ !ü«˛yò!Ó!ü SCognitive ApprenticeshipV

~ÓÇ ¢£ Ï̂Îy!Üì˛y SCollaborationV ı

!ü«˛yÌ≈#Ó˚y Ñ˛ì˛Ü%!ú îˆÏú ¶˛yÜ £ˆÏÎ˚ ò#ˆÏâ˛Ó˚ Ñ˛yãÜ%!ú Ñ˛Ó˚ˆÏÓ– ~£z ì˛y!úÑ˛y î%!›˛Ó˚ !Ó°ÏˆÏÎ˚ !òˆÏãˆÏîÓ˚ õˆÏïƒ xyˆÏúyâ˛òy Ñ˛Ó˚ˆÏÓ–

!ü!«˛Ñ˛y/!ü«˛Ñ˛ !ü«˛yÌ≈#ˆÏîÓ˚ xyˆÏúyâ˛òy ü%ˆÏò ≤ÃˆÏÎ˚yãˆÏò ì˛yˆÏîÓ˚ xyˆÏúyâ˛òyÓ˚ x!¶˛õ%Ö !‡˛Ñ˛ ˛ôˆÏÌ â˛y!úì˛ Ñ˛Ó˚ˆÏÓò–

ˆ˛ôyüy Ï̂Ñ˛Ó˚ îyõ ˆ˛ôyüy Ï̂Ñ˛Ó˚ ¢ÇÖƒy

0ÈÙÈ~Ó˚ Ñ˛õ 0

x1 ––– x2 f1

(0) (300) (10)
x2 ––– x3 f2

(300) (600) (15)
x3 ––– x4 f3

(600) (900) (18)
x4 ––– x5 f4

(900) (1200) (30)
x5 ––– x6 f5

(1200) (1500) (40)
x6 ––– x7 f6

(1500) (1800) (35)
x7 ––– x8 f7

(1800) (2100) (12)
x8 ––– x9 f8

(2100) (2400) (5)
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v z̨̨ ôˆÏÓ˚Ó˚ ì˛Ìƒ!›˛Ó˚ «%̨ oì˛Ó˚ ¢)â˛Ñ˛ Ñ ̨ õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy !Ó¶˛yãò ì˛y!úÑ˛y ≤Ãhfl$˛ì˛ Ñ˛Ó˚ˆÏÓ–

ˆ˛ôyüy Ï̂Ñ˛Ó˚ îyõ «%̨ oì˛Ó˚ ¢)â˛Ñ˛ Ñ ̨ õ Ï̂ÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy

x1ÙÈ~Ó˚ Ñ˛õ f0=(0)=y0

(0)
x2ÙÈ~Ó˚ Ñ˛õ f1=(10)=y1 Sï!Ó˚V

(300)
x3ÈÙÈ~Ó˚ Ñ˛õ f1+f2=(25)=y2

(600)
x4ÈÙÈ~Ó˚ Ñ˛õ f1+f2+f3=(43)=y3

(900)
x5ÙÈ~Ó˚ Ñ˛õ f1+f2+f3+f4=(73)=y4

(1200)
x6ÙÈ~Ó˚ Ñ˛õ f1+f2+f3+f4+f5=(113)=y5

(1500)

x7ÈÙÈ~Ó˚ Ñ˛õ f1+f2+f3+f4+f5+f6=(148)=y6

(1800)

x8ÈÙÈ~Ó˚ Ñ˛õ f1+f2+f3+f4+f5+f6+f7=(160)=y7

(2100)

x9ÈÙÈ~Ó˚ Ñ˛õ f1+f2+f3+f4+f5+f6+f7+f8=(165)=y8

(2400)

ÓƒyÖƒy !òõ≈yí SInterpretation ConstructionV ı

(iii) ~Ñ˛!›˛ xy›≈˛ ˆ˛ô˛ôyˆÏÓ˚ ~Ñ˛!›˛ ˆúÖ!â˛ˆÏeÓ˚ Ñ˛yÜã xy›˛ˆÏÑ˛ ˆîÁÎ˚y £ˆÏúy–

SivV ˆúÖ!â˛ Ï̂eÓ˚ Ñ˛yÜ Ï̂ã XOX' ~ÓÇ YOY' î%!›˛ ¢Ó˚úˆÏÓ˚Öy ú¡∫¶˛yˆÏÓ ˛ôÓ˚fl˛ôÓ˚ˆÏÑ˛ O !Ó®%̂ Ïì˛ ˆäÈî Ñ˛Ó˚ú– ≤Ã Ï̂Î˚yãò õ Ï̂ì˛y

ˆfl˛Òú !òï≈yÓ˚í Ñ˛Ó˚̂ ÏÓ–

SvV ˆúÖ!â˛ Ï̂eÓ̊ Ñ˛yÜ Ï̂ã O(x1, y0), A (x2, y1), B (x3, y2), C (x4, y3), D (x5, y4), E (x6, y5), F (x7, y6), G (x8, y7) ~ÓÇ

H (x9, y8) !Ó®%Ü%!ú fiÌy˛ôò Ñ˛Ó˚̂ ÏÓ–

 xò%¶)˛!õÑ˛ ~ÓÇ v z̨ú¡∫ xˆÏ«˛ñ ˆfl˛Òú !ò!î≈T˛ Ñ˛Ó˚ˆÏÓ–

 xò%¶)˛!õÑ˛ xˆÏ«˛ ˆ◊!íÓ˚ |ïπ≈ ˆ◊!í ¢#õyòy ~ÓÇ v˛zÕ‘¡∫ xˆÏ«˛ ì˛yˆÏîÓ˚ xò%Ó˚)̨ ô Ñ ̨ õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy ≤ÃÑ˛yü Ñ˛Ó˚ˆÏÓ–

 !Ó®%Ü%!ú fiÌy˛ôò Ñ˛Ó˚̂ ÏÓ ÎyÓ˚ x v˛z˛ôyÇü ˆÑ˛yˆÏòy ˆ◊!íÓ˚ |ïπ≈ ˆ◊!í ¢#õyòy ~ÓÇ y v˛z̨ ôyÇü ˙ ˆ◊!íÓ˚ Ñ ̨ õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy

 Óyõ !îÑ˛ ˆÌˆÏÑ˛ v˛yò !îˆÏÑ˛ ˛ôÓ˚˛ôÓ˚ !Ó®%Ü%!ú Î%=˛ Ñ˛Ó˚ˆÏÓ–

 !Ó®%Ü%!ú Ó˚!àò ˆ˛ôò!¢ú !î Ï̂Î˚ ˆfl˛Òú äÈyv ¸̨y Î%=˛ Ñ˛Ó˚̂ ÏÓ–
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!â˛ Ï̂e ˆîÖy Ï̂òy £ Ï̂úy ÈÙÙÙÈ

~Öy Ï̂òñ ˆ◊!í xhs˛Ó˚Ü%!ú £ Ï̂úy

x0 – x1 = 0, x1 – x2 = 0 – 300, x2 – x3 = 300 – 600, ......., x8 – x9 = 2100 – 2400

~ÖyˆÏòñ f0 = 0, f1 = 10, f2 = 15, .............., f8 = 05

f0 = y0 = 0, f1 = y1 = 10, y2 = 25, .............., y8 = 165

A !Ó®%Ó˚ fiÌyòyAÑ˛ = (300, 10), B !Ó®%Ó˚ fiÌyòyAÑ˛ = (600, 25), ................, H !Ó®%Ó˚ fiÌyòyAÑ˛ = (2400, 165)

A, B, C, D, E, F, G ~ÓÇ H !Ó®%Ü%!ú ˆfl˛ÒˆÏúÓ˚ ¢y£yÎƒ äÈyv˛¸y Î%=˛ Ñ˛ˆÏÓ˚ ˆÎ ˆúÖ!â˛e!›˛ ˛ôyÁÎ˚y ˆÜˆÏúy ˆ¢!›˛ «%̨ oì˛Ó˚ ¢)â˛Ñ˛

Ñ ̨ õ Ï̂ÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒyÓ˚ ÓÑ ̨ Ï̂Ó˚Öy Óy ÚÁãy£z¶˛Û–

Ñ ˛õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy!›˛ Ñ˛õ ˆÌˆÏÑ˛ ˆÓ!ü ˛ô!Ó˚¢ÇÖƒyÓ˚ !îˆÏÑ˛ Óyv˛¸ˆÏäÈ ö˛ˆÏú ÓÑ ˛ˆÏÓ˚Öy!›˛ v˛z˛ôˆÏÓ˚Ó˚ !îˆÏÑ˛ v˛z‡˛ˆÏäÈ– ~!›˛ «%˛oì˛Ó˚

¢)â˛Ñ˛ Áãy£z¶˛–

SiV ˆÑ˛yˆÏòy !ò!î≈T˛ îyˆÏõÓ˚ ò#ˆÏâ˛ Ñ˛ì˛Ü%!ú ˆ˛ôyüyÑ˛ !Ó!Ñ ˛ £ˆÏÎ˚ˆÏäÈ ì˛y !Ñ˛¶˛yˆÏÓ v˛z˛ôˆÏÓ˚Ó˚ ì˛Ìƒ ˆÌˆÏÑ˛ ˛ôyÁÎ˚y ÎyˆÏÓ⁄

SiiV ˆÑ˛yò îyˆÏõÓ˚ ˆ˛ôyüyÑ˛ ¢ÓˆÏÌˆÏÑ˛ ˆÓ!ü !Ó!Ñ ˛ £ˆÏÎ˚ˆÏäÈ ì˛y !Ñ˛¶˛yˆÏÓ v˛z˛ôˆÏÓ˚Ó˚ ì˛Ìƒ ˆÌˆÏÑ˛ ˛ôyÁÎ˚y ÎyˆÏÓ⁄

!Ñ˛hs$̨ ñ SiiiV ˆÑ˛yˆÏòy !ò!î≈T˛ îyˆÏõÓ˚ v˛z˛ôˆÏÓ˚ Ñ˛ì˛Ü%!ú ˆ˛ôyüyÑ˛ !Ó!Ñ ˛ £ˆÏÎ˚ˆÏäÈ ì˛y ˆÑ˛yò ïÓ˚ˆÏòÓ˚ ˆúÖ!â˛e ˆÌˆÏÑ˛ ˛ôyÁÎ˚y ÎyˆÏÓ⁄

~Ó˚ ãòƒ «%˛oì˛Ó˚ ¢)â˛Ñ˛ Áãy£zˆÏ¶˛Ó˚ ¢yÓ˚!íÓ˚ ˆÑ˛yò xÇˆÏüÓ˚ ˛ô!Ó˚Óì≈˛ò Ñ˛Ó˚ˆÏì˛ £ˆÏÓ⁄ l!ü«˛yÌ≈#Ó˚y v˛z̨ ôˆÏÓ˚Ó˚ ì˛Ìƒ!›˛Ó˚

Ó,£_Ó˚ ¢)â˛Ñ˛ Áãy£z¶˛ xAÑ˛ò Ñ˛Ó˚̂ ÏÓn

SivV «%̨ oì˛Ó˚ ¢)â˛Ñ˛ Áãy£z¶˛ ~ÓÇ Ó,£_Ó˚ ¢)â˛Ñ˛ Áãy£ẑ Ï¶˛Ó˚ ˆäÈî!Ó®%Ó˚ fiÌyòyAÑ˛ Ñ˛# £ Ï̂Ó⁄

SvV ~£z î%£z Áãy£ẑ Ï¶˛Ó˚ ˆäÈî!Ó®% ˆÌˆÏÑ˛ ˆÑ˛yò‰ ˆÑ˛w#Î˚ ≤ÃÓíì˛yÓ˚ ˛ô!Ó˚õy˛ôˆÏÑ˛ ˛ôyÁÎ˚y ÎyˆÏÓ⁄

SviV ~£z ˆÑ˛w#Î˚ ≤ÃÓíì˛yÓ˚ xyò%õy!òÑ˛ ˛ô!Ó˚õy˛ô Ñ˛ì˛⁄

ˆfl˛Òú ı xò%¶)˛!õÑ˛ x«˛ ÓÓ˚yÓÓ˚ 10!›˛ áˆÏÓ˚Ó˚ ˜îá≈ƒ " 100 ›˛yÑ˛y

   v˛zú¡∫ x«˛ ÓÓ˚yÓÓ˚ 4!›˛ áˆÏÓ˚Ó˚ ˜îá≈ƒ " 10!›˛ ˆ˛ôyüyÑ˛

A (x 2
, y 1

)
B (x 3

, y 2
)

C (x 4
, y 3

)

D (x 5
, y 4

)
E 

(x 6
, y

5
)

F (x 7
, y 6

)
G (x 8

, y 7
)

H (x9, y8)
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Ó£%õ%Ö# ÓƒyÖƒy SMultiple InterpretationV ı xÙÈx«˛ ~ÓÇ yÈÙÈx«˛ ÓÓ˚yÓÓ˚ !Ó!¶˛ß¨ ˆfl˛Òú ïˆÏÓ˚ !ü«˛yÌ≈#Ó˚y ì˛Ìƒ!›˛Ó˚

!Ó!¶˛ß¨ Áãy£z¶˛ xAÑ˛ò Ñ˛Ó˚̂ ÏÓ–

Ó£%õ%Ö# v z̨̨ ôfiÌy˛ôòy SMultiple ManifestationV ı !Ó!¶˛ß¨ ïÓ˚ˆÏòÓ˚ ì˛ˆÏÌƒÓ˚ ˆ«˛ˆÏe Áãy£z¶˛ ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚ ì˛ÌƒÜ%!úÓ˚

¢¡∫̂ Ïrï òyòyÓ˚Ñ˛õ K˛yò xã≈ò Ñ˛Ó˚y ¢Ω˛Ó–

v˛z˛ô!Ó˚v˛z=˛ Ñ˛y Ï̂ãÓ˚ !¶˛!_ Ï̂ì˛ !ü«˛yÌ≈#Ó˚y Ñ˛# Ñ˛#˛ ¶%˛ú Ñ˛Ó˚ Ï̂ì˛ ˛ôy Ï̂Ó˚ Óy ì˛y Ï̂îÓ˚ !Ñ˛Ó˚)˛ô x¢¡ô)í≈ ïyÓ˚íy ÌyÑ˛ Ï̂ì˛ ˛ôy Ï̂Ó˚ ì˛yÓ˚

!Ñ˛ä%È òõ%òy ~ÓÇ ¢Ç Ï̂üyïò#

¢Ω˛yÓƒ ¶%˛ú ¢ÇˆÏüyïò#

 Áãy£z¶˛ xAÑ˛ Ï̂ò xò%¶)̨ !õÑ˛ x Ï̂«˛ ˆ◊!íÓ˚ |ïπ≈ ˆ◊!í ¢#õyòy  Áãy£z¶˛ xAÑ˛ Ï̂ò xò%¶)̨ !õÑ˛ x Ï̂«˛ ˆ◊!íÓ˚ |ïπ≈ ˆ◊!í

~ÓÇ v˛zÕ‘¡∫ xˆÏ«˛ ì˛yˆÏîÓ˚ xò%Ó)̊˛ô ˛ô!Ó˚¢ÇÖƒy ≤ÃÑ˛yü Ñ˛ˆÏÓ˚ «%̨ oì˛Ó˚ ¢#õyòy ~ÓÇ v˛zÕ‘¡∫ xˆÏ«˛ ì˛yˆÏîÓ˚ xò%Ó˚)̨ ô Ñ ̨ õˆÏÎÔ!ÜÑ˛

¢)â˛Ñ˛ Áãy£z¶˛ xAÑ˛ò Ñ˛Ó˚y– ˛ô!Ó˚¢ÇÖƒy ≤ÃÑ˛yü Ñ˛ Ï̂Ó˚ ¢yïyÓ˚íì˛ «%̨ oì˛Ó˚ ¢)â˛Ñ˛ Áãy£z¶˛

xAÑ˛ò Ñ˛Ó˚y–

 Ñ ˛õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy !Ó¶˛yãò äÈˆÏÑ˛ õïƒõy ˆ◊!í!›˛ !‡˛Ñ˛õˆÏì˛y  õïƒõy ˆ◊!í!›˛ !òí≈Î˚ Ñ˛Ó˚yÓ˚ ãòƒ ˆõy›˛ ˛ô!Ó˚¢ÇÖƒyÓ˚

!òÓ≈yâ˛ò Ñ˛Ó˚ˆÏì˛ òy ˛ôyÓ˚y xÌ≈yÍ õïƒõy !òí≈ˆÏÎ˚Ó˚ !£¢yÓ òy ãyòy– xˆÏï≈ˆÏÑ˛Ó˚ ¢õyò Óy !‡˛Ñ˛ ˆÓ!ü Ñ ̨ õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy

ˆÎ ˆ◊!í Ï̂ì˛ xy Ï̂äÈ ì˛y !£¢yÓ Ñ˛Ó˚̂ Ïì˛ £Î˚–

 õïƒõy !òí≈̂ ÏÎ˚Ó˚ ¢)̂ Ïe ˆÎ !â˛£´Ü%!ú ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚ ˆ¢£z !â˛£´ÈÙÈ  õïƒõy !òí≈̂ ÏÎ˚Ó˚ ¢)̂ Ïe ñ

Ü%!úÓ˚ õyò ¢yÓ˚!í ˆÌˆÏÑ˛ !‡˛Ñ˛õˆÏì˛y !£¢yÓ Ñ˛Ó˚ˆÏì˛ òy ˛ôyÓ˚y

SˆÎõò õïƒõy ˆ◊!íÓ˚ xy Ï̂ÜÓ˚ ˆ◊!íÓ˚ Ñ ̨ õ Ï̂ÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒyÓ˚ ≤Ãì˛#Ñ˛Ü%!úÓ˚ !‡˛Ñ˛õ Ï̂ì˛y õyò Ó¢y Ï̂Ó–

˛ô!Ó˚ÓˆÏì≈˛ õïƒõy ˆ◊!íÓ˚ Ñ ̨ õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy Ó¢yˆÏòyV–

 Ñ ̨ õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒyÎ˚ ˆÑ˛yˆÏòy ˆ◊!íÓ˚ ˛ô!Ó˚¢ÇÖƒy x ~ÓÇ ˙ 
 60 + x  60x

ˆ◊!íÓ˚ Ñ ̨ õ Ï̂ÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy 60+x £ Ï̂úñ ˙ ˆ◊!íÓ˚

Ñ ̨ õ Ï̂ÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy 60x !úÖ Ï̂ú ¶%̨ ú £ Ï̂Î˚ Îy Ï̂Ó–

 Áãy£z¶˛ xAÑ˛ Ï̂ò ˆ◊!í¢#õyòy !òï≈yÓ˚̂ ÏíÓ˚ ¢õÎ˚ õ)ú !Ó®%̂ Ïì˛  Áãy£z¶˛ xAÑ˛ Ï̂ò ˆ◊!í¢#õyòy !òï≈yÓ˚̂ ÏíÓ˚ ¢õÎ˚ õ)ú

≤Ãî_ ì˛ Ï̂ÌƒÓ̊ !ò¡̈ ˆ◊!í¢#õyòy ÌyÑ˛y ¢ Ï̂_¥Á kink ÓƒÓ£yÓ̊y Ñ˛Ó̊y !Ó®%̂ Ïì˛ ≤Ãî_ ì˛ˆÏÌƒÓ˚ !ò¡¨ ˆ◊!í¢#õyòy ÌyÑ˛ˆÏú

kink ˆîÁÎ˚y Îy Ï̂Ó òy–

 Áãy£z¶˛ xAÑ˛ˆÏò ˆ◊!í xhs˛Ó˚Ü%!ú x!Ó!FäÈß¨ !Ñ˛òy ì˛y !ò!ÿ˛ì˛  ˆ◊!í xhs˛Ó˚Ü%!ú x!Ó!FäÈß¨ £ˆÏÓ ì˛y !ò!ÿ˛ì˛ £ÁÎ˚y

òy £ÁÎ˚y ~ÓÇ ˆ◊!í xhs˛Ó˚Ü%!úÓ˚ !Ó!FäÈß¨ xÓfiÌyÎ˚ ˛ô!Ó˚¢ÇÖƒy ~ÓÇ x!Ó!FäÈß¨ ì˛y!úÑ˛y ÓƒÓ£yÓ˚ Ñ˛Ó˚y–

!Ó¶˛yãò ì˛y!úÑ˛y ÓƒÓ£yÓ˚ Ñ˛Ó˚y–

 «%̨ oì˛Ó˚ ¢)â˛Ñ˛ Áãy£z¶˛ ~ÓÇ Ó,£_Ó˚ ¢)â˛Ñ˛ Áãy£ẑ Ï¶˛Ó˚ ˆäÈî!Ó®%  Áãy£z¶˛ î%!›˛Ó˚ ˆäÈî!Ó®%Ó˚ ¶%̨ ˆÏãÓ˚ õyòˆÏÑ˛ õïƒõyÓ˚ õyò

ˆÌˆÏÑ˛ õïƒõyÓ˚ õyò !òí≈ˆÏÎ˚Ó˚ ˆ«˛ˆÏe ˆÑ˛y!›˛Ó˚ õyòˆÏÑ˛ õïƒõy  !£¢yˆÏÓ ïÓ˚ˆÏì˛ £ˆÏÓ–

!£¢yˆÏÓ ïÓ˚y–

 Áãy£z¶˛ xAÑ˛ Ï̂ò ˆúÖ!â˛ Ï̂e ˆfl˛Òú Ï̂Ñ˛ !ò Ï̂î≈ü òy Ñ˛Ó˚y–  Áãy£z¶˛ xAÑ˛ Ï̂ò ˆúÖ!â˛ Ï̂e ˆfl˛Òú Ï̂Ñ˛ !ò Ï̂î≈ü Ñ˛Ó˚̂ ÏÓ–

– .2
n c f

M l hf

 
 
 
  
 

  

ò¡∫Ó˚ 0-4 5-9 10-14 15-19 20-24

˛äÈye# 4 5 7 8 7
¢ÇÖƒy

ò¡∫Ó˚ –0.5-4.5 4.5-9.5 9.5-14.514.5-19.519.5-24.5
˛äÈye# 4 5 7 8 7
¢ÇÖƒy
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Ñ˛õ≈̨ ôe SWorksheetV

1. !‡˛Ñ˛ v z̨_Ó˚!›˛ !òÓ≈yâ˛ò Ñ˛Ó˚ ı

SiV «%̨ oì˛Ó˚ ¢)â˛Ñ˛ Áãy£z¶˛ ~ÓÇ Ó,£_Ó˚ ¢)â˛Ñ˛ Áãy£ẑ Ï¶˛Ó˚ ̂ äÈî!Ó®%Ó˚ ¶%̨ ˆÏãÓ˚ õyò myÓ˚y ì˛ˆÏÌƒÓ˚ õïƒÜy!õì˛yÓ˚ ̂ Î õy˛ôÑ˛!›˛ˆÏÑ˛

≤ÃÑ˛yü Ñ˛Ó˚y £Î˚ ˆ¢!›˛

SaV Üv ¸̨ SbV õïƒõy ScV ¢ÇÖƒyÜ%Ó˚%õyò SdV Üv˛¸ Á ¢ÇÖƒyÜ%Ó˚%õyò

SiiV ˆ◊!í xhs˛Ó˚ 10-20 20-30 30-40 40-50 50-60

˛ô!Ó˚¢ÇÖƒy 7 9 13 7 8

v z̨̨ ôˆÏÓ˚ ˛ô!Ó˚¢ÇÖƒy !Ó¶˛yãˆÏò õïƒõy ˆ◊!í!›˛

SaV 50–60 (b) 40–50 (c) 30–40 (d) 20–30

SiiiV «%̨ oì˛Ó˚ ¢)â˛Ñ˛ Áãy£z¶˛ xAÑ˛ Ï̂ò ˆÎ !Ó®%Ü%!ú Î%=˛ Ñ˛ Ï̂Ó˚ Áãy£z¶˛ ˛ôyÁÎ˚y ÎyÎ˚ ˆ¢£z !Ó®%Ü%!úÓ˚ ¶%̨ Ï̂ãÓ˚ õyò £Î˚

SaV ˆ◊!í¢#õyÜ%!úÓ˚ !ò¡¨ ˆ◊!í¢#õyòy SbV ˆ◊!í¢#õyÜ%!úÓ˚ v z̨Fâ˛ ˆ◊!í¢#õyòy

ScV ˆ◊!íÜ%!úÓ˚ õïƒõyò SdV ˆ◊!íÜ%!úÓ˚ Ñ ̨ õ Ï̂ÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy

SivV |ïπ≈Ñ ̨ õyò%¢y Ï̂Ó˚ ¢!Iì˛ ì˛Ìƒ!›˛Ó˚ õïƒõy 50 ~ÓÇ ì˛Ìƒ!›˛ 10, 20, 30, x+1, x+3,60, 70, 80 £ˆÏú xÈÙÈ~Ó˚ õyò £Î˚

SaV 40 SbV 50 ScV 48 SdV 52

2. ¢ì˛ƒ/!õÌƒy ˆúÖ ı

SiV 10, 13, 32, 43, a, b, 60, 65, 72

ì˛Ìƒ!›˛ |ïπ≈Ñ ̨ õyò%¢y Ï̂Ó˚ ¢!Iì˛ £ Ï̂ú õïƒõy £ Ï̂Ó ıÈ È 
a+b  2

SiiV 1, 2, 5, 3, 6, 4, 7 ì˛Ìƒ!›˛Ó˚ õïƒõy £ˆÏÓ 3

SiiiV «%̨ oì˛Ó˚ ¢)â˛Ñ˛ Áãy£z¶˛ xAÑ˛ˆÏò ≤ÃˆÏì˛ƒÑ˛!›˛ ˆ◊!íÓ˚ !ò¡¨ ˆ◊!í¢#õyòyñ !Ó®%Ü%!ú fiÌy˛ôˆÏò ÓƒÓ£,ì˛ £Î˚–

SivV «%̨ oì˛Ó˚ ¢)â˛Ñ˛ Áãy£z¶˛ ~ÓÇ Ó,£_Ó˚ ¢)â˛Ñ˛ Áãy£ẑ Ï¶˛Ó˚ ˆÎ ˆÑ˛yˆÏòy ~Ñ˛!›˛ Áãy£z¶˛ ˆÌˆÏÑ˛ õïƒõyÓ˚ õyò ˛ôyÁÎ˚y ÎyÎ˚–

3. ü)òƒfiÌyò ˛ô)Ó˚í Ñ˛Ó˚ ı

SiV Áãy£z¶˛ xAÑ˛ Ï̂ò ˆ◊!í¢#õyÜ%!ú  £Î˚–

SiiV Ñ ̨ õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒyÓ˚ ˆÎ ˆúÖ!â˛e ˛ôyÁÎ˚y ÎyÎ˚ ì˛yˆÏÑ˛  ÓˆÏú–

SiiiV ~Ñ˛£z ì˛ Ï̂Ìƒ «%̨ oì˛Ó˚ ¢)â˛Ñ˛ ~ÓÇ Ó,£_Ó˚ ¢)â˛Ñ˛ Áãy£z¶˛ î%!›˛Ó˚ ̂ äÈî!Ó®%Ó˚ !ò Ï̂â˛ ̂ õy›˛ ̨ô!Ó˚¢ÇÖƒyÓ˚  % ̨ô!Ó˚¢ÇÖƒy

ÌyˆÏÑ˛–

SivV Áãy£z¶˛ xAÑ˛ˆÏò v z̨Õ‘¡∫ x«˛ ÓÓ˚yÓÓ˚  ˛ô!Ó˚¢ÇÖƒy ÓƒÓ£,ì˛ £Î˚–
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4. !ò¡¨!ú!Öì˛ ≤ÃŸ¿Ü%!úÓ˚ v z̨_Ó˚ îyÁ ı

SiV 20, 14, 15, 17, 22, 28 ÈÙÈ ~Ó˚ õïƒõyÓ˚ õyò !òí≈Î˚ Ñ˛Ó˚–

(ii) ˆ◊!í 0-10 10-20 20-30 30-40 40-50 50-60
˛ô!Ó˚¢ÇÖƒy 10 7 9 13 7 8

ì˛y!úÑ˛y ˆÌˆÏÑ˛ 20 Óy 20ÈÙÈ~Ó˚ ˆÓ!ü Ó,£_Ó˚ ¢)â˛Ñ˛ Ñ ̨ õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy Ñ˛ì˛ ì˛y !òí≈Î˚ Ñ˛Ó˚–

SiiiV SiiV òÇ ≤ÃˆÏŸ¿Ó˚ ì˛Ìƒ!›˛Ó˚ « %̨oì˛Ó˚ ¢)â˛Ñ˛ Ñ ̨ õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy !Ó¶˛yãò ì˛y!úÑ˛y ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚y–

SivV v˛z˛ôˆÏÓ˚Ó˚ ¢yÓ˚!í ˆÌˆÏÑ˛ 40 Óy 40ÈÙÈ~Ó˚ Ñ˛õ «%̨ oì˛Ó˚ ¢)â˛Ñ˛ Ñ ̨ õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy Ñ˛ì˛ ì˛y !òí≈Î˚ Ñ˛ˆÏÓ˚y–

5. 4 òÇ ≤Ã Ï̂Ÿ¿Ó˚ xhs˛Ü≈ì˛ SiiV òÇ ≤ÃˆÏŸ¿Ó˚ ì˛Ìƒ!›˛Ó˚ Ó,£_Ó˚ ¢)â˛Ñ˛ Ñ ̨ õˆÏÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒyÓ˚ ÓÑ ̨ ˆÏÓ˚Öy xAÑ˛ò Ñ˛ˆÏÓ˚y–

Ñ˛yõƒ !üÖò ¢yõÌ≈ƒ SExpected Learning OutcomesV

!ü«˛yÌ≈# ÈÙÙÙÈ

 ì˛ÌƒˆÏÑ˛ ì˛y!úÑ˛y¶)̨ =˛ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 ì˛Ìƒ!›˛ˆÏÑ˛ !Óòƒhfl˛ ì˛ˆÏÌƒ ˛ô!Ó˚íì˛ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 !Ó!FäÈß¨ !Ó¶˛yãò ì˛y!úÑ˛y ˆÌˆÏÑ˛ x!Ó!FäÈß¨ !Ó¶˛yãò ì˛y!úÑ˛y ˜ì˛!Ó˚ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 ì˛Ìƒ!›˛Ó˚ !¶˛ß¨ ïÓ˚ˆÏòÓ˚ ˆúÖ!â˛e S«%̨ oì˛Ó˚ ¢)â˛Ñ˛ Áãy£z¶˛ ˆÌˆÏÑ˛ Ó,£_Ó˚¢)â˛Ñ˛ Áãy£z¶˛ ˜ì˛!Ó˚ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓV xAÑ˛ò Ñ˛Ó˚ˆÏì˛

˛ôyÓ˚ˆÏÓ–

 Áãy£ẑ Ï¶˛Ó˚ ¢y£yˆÏÎƒ ì˛Ìƒ!›˛ ÓƒyÖƒy Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓ–

 ì˛Ìƒ!›˛ !ÓˆÏŸ’°Ïí Ñ˛ˆÏÓ˚ !Ó!¶˛ß¨ !¢ÂïyˆÏhs˛ v z̨˛ôò#ì˛ £ˆÏì˛ ˛ôyÓ˚ˆÏÓ–
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 Ü!íì˛ ÈÙÈ îüõ ˆ◊!í

xhs˛Ó≈ì≈̨ # ≤Ãhfl$$̨ !ì˛Ñ˛yú#ò õ)úƒyÎ˚̂ ÏòÓ˚ ãòƒ !Ó°ÏÎ˚!¶˛!_Ñ˛ òõ%òy

˛ôy‡˛ƒ Ó£z ı Ü!íì˛ ≤ÃÑ˛yü

1.  ˆ«˛e¢õ#«˛yÓ˚ (Survey) ãòƒ !òÓ≈y!â˛ì˛ ˛ôy‡˛ ı ~Ñ˛â˛ú!Ó!üT  !máyì˛ ¢õ#Ñ˛Ó˚í SxïƒyÎ˚ ÈÙÈ1V 

Step I :  !ü«˛Ñ˛ /!ü!«˛Ñ˛y ≤Ã Ï̂ì˛ƒÑ˛ äÈye/äÈye# Ï̂Ñ˛  xïƒyÎ˚ ÈÙÈ 1 ¶˛y Ï̂úy¶˛y Ï̂Ó ˛˛ô Ï̂v ¸̨ ~£zz xïƒy Ï̂Î˚Ó˚ v z̨̨ ôÓ˚ ~Ñ˛!›˛ ≤ÃŸ¿˛ôe ˜ì˛!Ó˚

Ñ˛Ó˚̂ Ïì˛˛ Óú Ï̂Óò– ¢Ó äÈye/äÈye# !ò Ï̂ãÓ˚ õ Ï̂ì˛y Ñ˛ Ï̂Ó˚ ~Ñ˛!›˛ ≤ÃŸ¿˛ôe ˜ì˛!Ó˚ Ñ˛Ó˚̂ ÏÓ– ≤ÃŸ¿˛ô Ï̂eÓ˚ ≤ÃŸ¿Ü%!ú ~£z xïƒy Ï̂Î˚Ó˚ !Ó!¶˛ß̈

xÇü ˆÌ Ï̂Ñ˛ !ò Ï̂ì˛ £ Ï̂Óñ xÌ≈yÍ ˛ô§yâ˛!›˛ ≤ÃŸ¿£z ˆÎò ~Ñ˛£z ïÓ˚̂ ÏòÓ˚ òy £Î˚– ≤ÃŸ¿˛ô Ï̂e ≤ÃŸ¿Ñ˛ì≈̨ yÓ˚ òyõ Á ˆÓ˚yú ò¡∫Ó˚ ÌyÑ˛ Ï̂Ó–

~Ñ˛!›˛ ≤ÃŸ¿˛ô Ï̂eÓ˚ òõ%òy !ò Ï̂â˛ ˆîÁÎ˚y £ú ıÈÙÈ

i) xyõÓ̊y x  ãò äÈye/äÈye# ≤Ã Ï̂ì˛ƒ Ï̂Ñ˛ x ›˛yÑ˛y Ñ˛ Ï̂Ó̊ â§̨ yîy !îúyõ Á xyõy Ï̂îÓ̊ !î!îõ!í 10 ›˛yÑ˛y ˆîÁÎ̊yÎ̊ ˆõy›˛  35 ›˛yÑ˛y £ Ï̂úy–

v z̨̨ ôˆÏÓ˚Ó˚ Ó_´Óƒ!›˛ ~Ñ˛â˛ú!Ó!üT ¢õ#Ñ˛Ó˚ˆÏíÓ˚ xyÑ˛yˆÏÓ˚ ≤ÃÑ˛yü Ñ˛ˆÏÓ˚y–

ii) ~Ñ˛!›˛ !máyì˛ ¢õ#Ñ˛Ó˚í Ü‡˛ò Ñ˛ˆÏÓ˚y ÎyÓ˚ î%!›˛ Ó#ã £ˆÏúy 3 ~ÓÇ 4.

iii) x2–7x+10 = 0  ¢õ#Ñ˛Ó˚í!›˛ ¢õyïyò Ñ˛ Ï̂Ó˚y–

iv) 2x2+3x+5 = 0  ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ Ó#ã î%!›˛ m Á n £ˆÏú m + n ~ÓÇ mn ÙÙÙÈ ~Ó˚ õyò !òí≈Î˚ Ñ˛Ó˚–

v ) ax2+bx+c = 0 (a=/ 0)  !máyì˛ ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ ¢£Ü a,b,c Ñ˛# !òÎ˚õ õyò Ï̂ú Á£z ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ Ó#ãmÎ˚ Óyhfl˛Ó Á ¢õyò £ Ï̂Ó⁄

Step II : !ü«˛Ñ˛/!ü!«˛Ñ˛yÓ̊ !ò Ï̂î≈̂ Ïü ≤Ã!ì˛ äÈye/äÈye# x˛ôÓ̊ ˆÑ˛y Ï̂òy äÈye/äÈye# Ï̂Ñ˛ !î Ï̂Î̊ ì˛yÓ̊ ≤ÃŸ¿˛ô Ï̂eÓ̊ v z̨_Ó̊˛ôe ˜ì˛!Ó̊ Ñ˛Ó̊y Ï̂Ó–

Step III :  ≤ÃŸ¿Ñ˛ì≈˛y ì˛yÓ˚ Ñ˛Ó˚y ≤ÃˆÏŸ¿Ó˚ v z̨_Ó˚˛ôe !Óâ˛yÓ˚ Ñ˛Ó˚ˆÏÓ– !‡˛Ñ˛ v˛z_ˆÏÓ˚ ˆîˆÏÓ Á ¶%̨ ú v z̨_ˆÏÓ˚ × ˆî Ï̂Ó–

Step IV :  ≤Ã Ï̂ì˛ƒÑ˛ äÈye/äÈye# ì˛yÓ˚ ≤ÃŸ¿˛ôe Á ˆ¢£z ≤Ã Ï̂Ÿ¿Ó˚ !Óâ˛yÓ˚ Ñ˛Ó˚y v z̨_Ó˚̨ ôe ~Ñ˛¢ Ï̂AÜ !ü«˛Ñ˛/!ü!«˛Ñ˛yÓ˚ Ñ˛y Ï̂äÈ ãõy ˆî Ï̂Ó–

Step V :  ≤ÃŸ¿˛ôe Á ì˛yÓ˚ v z̨_Ó˚˛ôe!›˛ ˆîˆÏÖ !ü«˛Ñ˛/!ü!«˛Ñ˛y ≤ÃŸ¿Ñ˛ì≈˛yˆÏÑ˛ ò¡∫Ó˚ ˆîˆÏÓò–

ò¡∫Ó˚ ˆîÁÎ˚yÓ˚ ˛ôk˛!ì˛ ≠

≤ÃŸ¿ Ñ˛Ó˚yÓ˚ ãòƒ 5 ò¡∫Ó˚ñ ~ÓÇ v z̨_Ó˚˛ôˆÏeÓ˚ v z̨_Ó˚Ü%!ú !‡˛Ñ˛ ¶%̨ ú !Óâ˛yÓ˚ Ñ˛Ó˚yÓ˚ ãòƒÈ 5 ò¡∫Ó˚–

!òï≈y!Ó˚ì˛ ¢õÎ˚ ı 2 !˛ô!Ó˚Î˚v˛

2. ≤ÃÑ,̨ !ì˛ ôy Ï̂‡˛Ó˚ (Nature Study) ãòƒ !òÓ≈y!â˛ì˛ ˛ôy‡˛ ı ú¡∫ Ó,_yÑ˛yÓ˚ ˆâ˛yà SxïƒyÎ˚ ÈÙÈ 8V 

Step I :  !ü«˛Ñ˛/!ü!«˛Ñ˛y ≤ÃÑ,̨ !ì˛ Ï̂ì˛ xÌ≈yÍ xyõy Ï̂îÓ̊ Ó¢Óy Ï̂¢Ó̊ ãyÎ̊ÜyÓ̊ Ñ˛yäÈyÑ˛y!äÈ Îì˛ ú¡∫Ó,_yÑ˛yÓ̊ ˆâ˛yà xyÑ,˛!ì˛Ó˚ Óhfl$˛ ˆîÖ Ï̂ì˛

˛ôyÁÎ̊y ÎyÎ̊ ì˛y Ï̂îÓ̊ ¢¡∫̂ Ïrï äÈye/äÈye# Ï̂îÓ̊  ¶˛yÓ Ï̂ì˛ Óú Ï̂Óò– ~Ó̊˛ôÓ̊ ú¡∫ Ó,_yÑ˛yÓ̊ ˆâ˛y Ï̂àÓ̊ xïƒyÎ̊!›˛ äÈye/äÈye# Ï̂îÓ̊ ˛ôv˛̧ Ï̂ì˛ Óú Ï̂Óò–

Step II : !ü«˛Ñ˛/ !ü!«˛Ñ˛y ˆÓyˆÏv≈˛ Ñ˛ˆÏÎ˚Ñ˛!›˛ ≤ÃŸ¿ !úˆÏÖ ˆîˆÏÓò–

≤ÃŸ¿˛ô Ï̂eÓ˚ òõ%òy ı

i) â˛yÓ˚!›˛ ú¡∫Ó,_yÑ˛yÓ˚ ˆâ˛yà xyÑ,̨ !ì˛Ó˚ Óhfl$˛Ó˚ òyõ ˆúÖ–

ii) v˛z˛ôˆÏÓ˚Ó˚ òyõ ˆúÖy â˛yÓ˚!›˛ ú¡∫ Ó,_yÑ˛yÓ˚ ˆâ˛yà xyÑ,˛!ì˛Ó˚ Óhfl$˛Ó˚ ˆÎˆÏÑ˛yˆÏòy î%!›˛Ó˚ äÈ!Ó x§yˆÏÑ˛y–

iii) äÈ!Ó ˆÌˆÏÑ˛ ~Ñ˛!›˛Ó˚ xyÎ˚ì˛ò Á x˛ôÓ˚!›˛Ó˚ ¢õ@˘Ãì˛ˆÏúÓ˚ ˆ«˛eö˛ú !òí≈Î˚ Ñ˛Ó˚–
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Step III : ≤Ã!ì˛ äÈye/äÈye# v z̨_Ó˚̨ ôe ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ !ü«˛Ñ˛/!ü!«˛Ñ˛yÓ˚ Ñ˛y Ï̂äÈ ãõy ˆî Ï̂Óò–

ò¡∫Ó˚ ˆîÁÎ˚yÓ˚ ˛ôk˛!ì˛ ≠

i) ~Ó˚ ãòƒ 2 òÇ

ii) ~Ó˚ ãòƒ 3 òÇ

iii) ~Ó˚ ãòƒ 5 òÇ

!òï≈y!Ó˚ì˛ ¢õÎ˚ ı 2 !˛ô!Ó˚Î˚v˛

3.  !Ó°ÏÎ˚ ¢õ#«˛ Ï̂íÓ˚ (Case Study) ãòƒ !òÓ≈y!â˛ì˛ ˛ôy‡˛ ı !máyì˛ Ñ˛Ó˚í# SxïƒyÎ˚ ÈÙÈ 9V 

Step I : !ü«˛Ñ˛/!ü!«˛Ñ˛y !máyì˛ Ñ˛Ó˚í# !Ó°ÏÎ˚!›˛ ¶˛yˆÏúy Ñ˛ˆÏÓ˚ äÈye/äÈye#ˆÏîÓ˚ ˛ôv˛¸̂ Ïì˛ ÓúˆÏÓò–

Step II : !ü«˛Ñ˛/!ü!«˛Ñ˛y !máyì˛ Ñ˛Ó˚í# !Ó°ÏÎ˚!›˛Ó˚ ïyÓ˚íyÓ˚ Á˛ôÓ˚ Ñ˛ˆÏÎ˚Ñ˛!›˛ ≤ÃŸ¿ !úˆÏÖ ˆîˆÏÓò–

≤ÃŸ¿˛ô Ï̂eÓ˚ òõ%òy ı

i) x2 = 5 £ Ï̂ú  x =  Ñ˛ì˛ ? x  ~Ó˚ õyò î%!›˛ !Ñ˛ õ)úî òy xõ)úî ¢ÇÖƒy⁄

ii) xyõÓ˚y ãy!ò a2  =   – a – ì˛y£ˆÏú  (-5)2 = Ñ˛ì˛⁄

iii) ˆÎyÜ Ñ˛ Ï̂Ó˚y ı  (3 7  + 3 2   ) + ( 4 7   – 3 2   )

iv)  2 + 3 2   ˆÑ˛ ˆÎ ¢ÇÖƒy !î Ï̂Î˚ Ü%í Ñ˛Ó˚̂ Ïú Ü%íö˛ú!›˛ õ%úî ¢ÇÖƒyÎ˚ ˛ô!Ó˚íì˛ £ Ï̂Ó  ˆ¢£z Ó˚Ñ˛õ ~Ñ˛!›˛ ¢ÇÖƒy ˆúÖ–

v) (  12   +  48 )  ˆÑ˛ 3   !îˆÏÎ˚ ¶˛yÜ Ñ˛Ó˚ˆÏú ¶˛yÜö˛ú Ñ˛ì˛ £ˆÏÓ– ¶˛yÜö˛ú!›˛ !Ñ˛ õ)úî òy xõ)úî ¢ÇÖƒy⁄

Step III :  ≤Ã!ì˛ äÈye v z̨_Ó˚˛ôe ˜ì˛!Ó˚ Ñ˛Ó˚ˆÏÓ ~ÓÇ òyõñ ˆÓ˚yú ò¡∫Ó˚ !úˆÏÖ !ü«˛Ñ˛ /!ü!«˛Ñ˛yÓ˚ Ñ˛yˆÏäÈ ãõy ˆîˆÏÓ– v z̨_Ó˚˛ôe !Óâ˛yÓ˚

Ñ˛ Ï̂Ó˚ !ü«˛Ñ˛/!ü!«˛Ñ˛y ò¡∫Ó˚ ˆî Ï̂Óò–

ò¡∫Ó˚ ˆîÁÎ˚yÓ˚ ˛ôk˛!ì˛ ≠ ≤Ã!ì˛ ≤Ã Ï̂Ÿ¿ 2 ò¡∫Ó˚–

!òï≈y!Ó˚ì˛ ¢õÎ˚ ı 2 !˛ô!Ó˚Î˚v˛

4. ¢,!T˛ü#ú Ó˚â˛òyÓ˚ (Creative Writing ) ãòƒ !òÓ≈y!â˛ì˛ ˛ôy‡˛ 

!˛ôÌy Ï̂ÜyÓ˚y Ï̂¢Ó˚ v z̨̨ ô˛ôyîƒ SxïƒyÎ˚ ÈÙÈ  22V ı

Step I :  !ü«˛Ñ˛/!ü!«˛Ñ˛y ̂ ÓyˆÏv˛≈  äÈye/äÈye#ˆÏÑ˛ ̂ ÓyG˛yˆÏÓò ı xyõÓ˚y ̂ îˆÏÖ!äÈ ~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶%̨ ˆÏãÓ˚

¢õ Ï̂Ñ˛yí ¢Çú@¿ Óy£%m Ï̂Î˚Ó˚ ˜îá≈ƒ õ)úî ¢ÇÖƒy £ÁÎ˚y ¢ Ï̂_¥Á ì˛yÓ˚ x!ì˛¶%̨ Ï̂ãÓ˚ ˜îáƒ≈ x Ï̂òÑ˛ ¢õ Ï̂Î˚£z

xõ)úî ¢ÇÖƒy £Î˚– ˆÎõò ˛ôy Ï̂üÓ˚ äÈ!Ó Ï̂ì˛ ABC ¢õ Ï̂Ñ˛yí# !e¶%̨ Ï̂ãÓ˚ ¢õ Ï̂Ñ˛yí ¢Çú@¿  Óy£%î%!›˛Ó˚ ˜îá≈ƒ

1 ˆ¢!õ Á 2 ˆ¢!õ !Ñ˛hs$˛ ì˛yÓ˚ x!ì˛¶%˛ã AC =    12 + 22 ˆ¢!õ. =    1 + 4  ˆ¢!õ. = 5 ˆ¢!õ.–

Step II :  !ü«˛Ñ˛/!ü!«˛Ñ˛y äÈye/äÈye#ˆÏÑ˛ !ì˛ò!›˛ ¢õˆÏÑ˛yí# !e¶%̨ ˆÏãÓ˚ v z̨îy£Ó˚í !îˆÏì˛ ÓúˆÏÓò ˆÎÖyˆÏò

i) ¢õ Ï̂Ñ˛yí ¢Çú@¿ Óy£%î%!›˛Ó˚ ˜îá≈ƒ õ)úî ¢ÇÖƒy ~ÓÇ x!ì˛¶%̨ Ï̂ãÓ˚ ˜îáƒ≈Á õ)úî ¢ÇÖƒy £Î˚–

ii) ¢õ Ï̂Ñ˛yí ¢Çú@¿ Óy£%î%!›˛Ó˚ ˜îá≈ƒ xõ)úî ¢ÇÖƒy !Ñ˛hs$̨  x!ì˛¶%̨ Ï̂ãÓ˚ ˜îáƒ≈ õ)úî ¢ÇÖƒy–

ii) ¢õ Ï̂Ñ˛yí ¢Çú@¿ ~Ñ˛!›˛ Óy£%Ó˚ ˜îá≈ƒ õ)úî ¢ÇÖƒy !Ñ˛hs$̨  x˛ôÓ˚ Óy£%Ó˚ ˜îáƒ≈ xõ)úî ¢ÇÖƒy ~ÓÇ x!ì˛¶%̨ Ï̂ãÓ˚ ˜îáƒ≈ õ)úî

¢ÇÖƒy–

v z̨̨ ôˆÏÓ˚Ó˚ Ó_´Óƒ!›˛ !ü«˛Ñ˛/!ü!«˛Ñ˛y ˆÓyˆÏv≈˛ !úˆÏÖ ˆîˆÏÓò ~ÓÇ äÈye/äÈye#ˆÏîÓ˚ ÓúˆÏÓò ì˛yÓ˚y ˆÎò v z̨_Ó˚˛ôˆÏe !e¶%̨ ãÜ%!úÓ˚ Ö¢v ¸̨y

äÈ!Ó xy§̂ ÏÑ˛–

A

BC

1 ˆ¢!õ

2 ˆ¢!õ
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Step III : v z̨_Ó˚˛ôe ̂ îˆÏÖ !ü«˛Ñ˛/!ü!«˛Ñ˛y ò¡∫Ó˚ ̂ îˆÏÓò–

ò¡∫Ó˚ ˆîÁÎ˚yÓ˚ ˛ôk˛!ì˛ ≠

i) ~Ó˚ ãòƒ 3 òÇ

ii) ~Ó˚ ãòƒ 3 òÇ

iii) ~Ó˚ ãòƒ 4 òÇ

!òï≈y!Ó˚ì˛ ¢õÎ˚ ı 2 !˛ô!Ó˚Î˚v˛

5.  õ Ï̂v˛ú !òõ≈y Ï̂íÓ̊ (Model Making) ãòƒ !òÓ≈y!â˛ì˛ ̨ôy‡˛ ı xyÎ̊ì˛áò SxïƒyÎ̊ ÈÙÈ 4 V 

Step I :  ≤ÃˆÏì˛ƒÑ˛ äÈye/äÈye#ˆÏÑ˛  !ü«˛Ñ˛/!ü!«˛Ñ˛y Öyì˛yÓ˚ õúyˆÏ›˛Ó˚ õì˛  ü_´ Ñ˛yÜã ̂ Ñ˛ˆÏ›˛ Ñœ̨ yˆÏ¢ ÓˆÏ¢ ~Ñ˛!›˛ Ñ˛ˆÏÓ˚ xyÎ˚ì˛áò ÓyòyˆÏì˛

ÓúˆÏÓò– Sˆ¢ˆÏúyˆÏ›˛˛ôñ Ñ˛y§!â˛ Á Ñ˛yÜã £zì˛ƒy!îÓ˚ ÓƒÓfl˛iy Ñ˛Ó˚ˆÏì˛ £ˆÏÓ–V xyÓ˚Á ÓúˆÏÓò ˆÎ ≤ÃˆÏì˛ƒÑ˛ äÈye ˆfl˛Òú !îˆÏÎ˚ ì˛yÓ˚ ˜ì˛!Ó˚

xyÎ˚ì˛áò!›˛Ó˚ ˜îáƒ≈ñ ≤Ãfl˛i Á v z̨Fâ˛ì˛y ˆõˆÏ˛ô xyÎ˚ì˛áò!›˛Ó˚ ˜îá≈ƒñ ≤Ãfl˛i Á v z̨Fâ˛ì˛yñ ¢õ@˘Ãì˛ˆÏúÓ˚ ˆ«˛eö˛ú Á xyÎ˚ì˛ò xyÎ˚ì˛áˆÏòÓ˚

v z̨̨ ôˆÏÓ˚ Óy xyúyîy Ñ˛yÜˆÏã !úÖˆÏÓ–

Step II :   äÈye/äÈye# Ï̂îÓ˚ ˜ì˛!Ó˚ xyÎ˚ì˛áò!›˛ ˆî Ï̂Ö Á ì˛yÓ˚ Üy Ï̂Î˚ Óy xyúyîy Ñ˛yÜ Ï̂ã ˆúÖy xyÎ˚ì˛áò!›˛Ó˚ xyÎ˚ì˛ò Á ¢õ@˘Ãì˛ Ï̂úÓ˚

ˆ«˛eö˛ú !‡˛Ñ˛ !òí≈Î˚ Ñ˛ Ï̂Ó˚̂ ÏäÈ !Ñ˛òy ˆî Ï̂Ö ò¡∫Ó˚ ˆî Ï̂Óò–

ò¡∫Ó˚ ˆîÁÎ˚yÓ˚ ˛ôk˛!ì˛ ≠

i) xyÎ˚ì˛áò!›˛ ÓyòyˆÏòyÓ˚ ãòƒ 5 ò¡∫Ó˚

ii) xyÎ˚ì˛áò!›˛Ó˚ xyÎ˚ì˛ò !òí≈ˆÏÎ˚Ó˚ ãòƒ 2 ò¡∫Ó˚– ¢!‡˛Ñ˛ ~Ñ˛Ñ˛ òy ÌyÑ˛ˆÏú 1 ò¡∫Ó˚ Ñ˛y›˛y ÎyˆÏÓ–

iii) xyÎ˚ì˛áò!›˛Ó˚ ˆ«˛eö˛ú !òí≈ˆÏÎ˚Ó˚ ãòƒ 3 ò¡∫Ó˚– ¢!‡˛Ñ˛ ~Ñ˛Ñ˛ òy ÌyÑ˛ˆÏú 1 ò¡∫Ó˚ Ñ˛y›˛y ÎyˆÏÓ–

!òï≈y!Ó˚ì˛ ¢õÎ˚ ı 2 !˛ô!Ó˚Î˚v˛

6. !üÖò ¢£yÎ˚Ñ˛ ¢yõ@˘Ã#Ó˚ ¢£yÎ˚ì˛yÎ˚ õ)úƒyÎ˚̂ ÏòÓ˚ (Open Book Evaluation) ãòƒ !òÓ≈y!â˛ì˛ ˛ôy‡˛ ı ~Ñ˛â˛ú!Ó!üT !máyì˛

¢õ#Ñ˛Ó˚í SxïƒyÎ˚ ÈÙÈ 1V 

Step I :  !ü«˛Ñ˛/!ü!«˛Ñ˛y ˆÓyˆÏv≈˛ î%!›˛ ¢õ#Ñ˛Ó˚í ¢õyïyò Ñ˛ˆÏÓ˚ ˆîÖyˆÏÓò ı

ˆÎõò ı

1) x2 + 4 2  x + 6 = 0

 x2 + 2  x +  3 2  x   + 6 = 0

 x (x + 2  )  + 3 2  (x + 2  )  = 0

 (x + 2  )  (x + 3 2  )  = 0

 x + 2   = 0    xÌÓyñ     x + 3 2  = 0

 x  = – 2    xÌÓyñ     x = – 3 2

¢õ#Ñ˛Ó˚í!›˛Ó˚ Ó#ã î%!›˛ £úñ   – 2    ~ÓÇ  – 3 2
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2) x 4 – 17x2  + 16 = 0

 y2 – 17y + 16  = 0 (ï!Ó˚ñ x2 = y)

 y2 – 16y – y + 16  = 0

 y (y – 16) – 1(y – 16)  = 0

 (y – 16) (y –1) = 0

 y – 16 = 0   xÌÓyñ y – 1 = 0

 y = 16  xÌÓyñ  y = 1

 x2 = 16  xÌÓyñ  x2 = 1    (‹ y = x2)

 x =   16  xÌÓyñ  x2 =   1

 x  =  ± 4  xÌÓyñ  x  = ± 1

 ¢õ#Ñ˛Ó˚í!›˛Ó˚ Ó#ã â˛yÓ˚!›˛ £ú  4,  – 4,  1,  –1

Step II :   ≤ÃˆÏì˛ƒÑ˛ äÈye/äÈye#ˆÏÑ˛ ÓúˆÏÓò ì%̨ !õ ¢õyïyò î%!›˛ ¶˛yˆÏúy Ñ˛ˆÏÓ˚ ˆîˆÏÖy Á ˆÓyˆÏG˛y– ˆÓyG˛yÓ˚ ãòƒ ¢õÎ˚ ˆîˆÏÓò–

Step III : ˆÓyˆÏv≈˛ î%!›˛ ¢õ#Ñ˛Ó˚ˆÏíÓ˚ ¢õyïyò Ñ˛Ó˚ˆÏì˛ ˆîˆÏÓò ˆÎ î%!›˛ ¢õyïyò Ñ˛Ó˚ˆÏì˛ v˛z̨ ôˆÏÓ˚ xAÑ˛˛î%!›˛ ¢õyïyˆÏòÓ˚ ïyÓ˚íy Ñ˛yˆÏã úyˆÏÜ

~ÓÇ xAÑ˛˛Ü%!ú xyõyˆÏîÓ˚ ˛ôy‡˛ƒÓ£zˆÏì˛ ˆò£z– ˆÎõò ı

i) x2 +113 3x + 3636 = 0

ii) x4 – 173x2 + 676 = 0

Step IV :  äÈye/äÈye#Ó˚y v˛z_Ó˚˛ôˆÏe ¢õ#Ñ˛Ó˚í î%!›˛Ó˚ ¢õyïyò Ñ˛Ó˚ˆÏì˛ ˆâ˛T˛y Ñ˛Ó˚ˆÏÓ–

Step V :  äÈye/äÈye#ˆÏîÓ˚ v z̨_Ó˚˛ôe ˆîˆÏÖ xÌ≈yÍ xAÑ˛ î%!›˛ Ñ˛Ó˚yÓ˚ ˆâ˛T˛y ˆîˆÏÖ !ü«˛Ñ˛/!ü!«˛Ñ˛y ò¡∫Ó˚ ˆîˆÏÓò–

ò¡∫Ó˚ ˆîÁÎ˚yÓ˚ ˛ôk˛!ì˛≠

i) ~Ó˚ ãòƒ 5 ò¡∫Ó˚

ii) ~Ó˚ ãòƒ 5 ò¡∫Ó˚

S~£z ≤ÃŸ¿Ü%!úÓ˚ v z̨_Ó˚ ˆîÓyÓ˚ ãòƒ äÈye/äÈye# ˛ôy‡˛ƒ Ó£ẑ ÏÎ˚Ó˚ ¢y£yÎƒ !ò Ï̂ì˛ ˛ôyÓ˚̂ ÏÓ–V

!òï≈y!Ó˚ì˛ ¢õÎ˚ı 2 !˛ô!Ó˚Î˚v˛

oT˛Óƒı Ñ˛ˆÏÎ˚Ñ˛!›˛ ˛ôy‡˛ƒ!Ó°ÏÎ˚ xÓú¡∫ò Ñ˛ˆÏÓ˚ ~ÖyˆÏò äÈÎ˚!›˛ ˛ôÂï!ì˛ ¢¡ô!Ñ≈˛ì˛ äÈÎ˚!›˛ v z̨îy£Ó˚í ˆîÁÎ˚y £ˆÏúy–

~!›˛ òõ%òy õye– ~¶˛yˆÏÓ !Ó!¶˛ß¨ ˛ôy‡˛ƒ!Ó°ÏÎ˚ xÓú¡∫ˆÏò Ü!íì˛ ≤ÃÑ˛yü S Class XV Ó£z ˆÌˆÏÑ˛ !ü«˛Ñ˛/ !ü!«˛Ñ˛yÓ˚y

xhs˛Ó≈ì≈˛# ≤Ãhfl$˛!ì˛Ñ˛yú#ò õ)úƒyÎ˚ˆÏòÓ˚ ãòƒ v z̨̨ ôˆÏÓ˚Ó˚ äÈÎ˚!›˛ ˛ôÂï!ì˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚ˆÏÓò–

ì,̨ì˛#Î̊ xhs˛Ó≈ì≈̨ # ≤Ãhfl$̨ !ì˛Ñ˛yú#ò õ)úƒyÎ̊ Ï̂ò ≤ÃyÆ õyò õyïƒ!õÑ˛ ̨ôÓ̊#«˛yÎ̊ xhs˛Ó≈ì≈̨ #

≤Ãhfl$̨ !ì˛Ñ˛yú#ò õ)úƒyÎ˚̂ ÏòÓ˚ õyò !£¢y Ï̂Ó Üíƒ Ñ˛Ó˚y £ Ï̂Ó–
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≤ÃÌõ˛˛ôÎ≈yÎ˚Ñ ̨ !õÑ˛ õ)úƒyÎ˚̂ ÏòÓ˚ ò¡∫Ó˚ !Ó¶˛yãò

!Ó°ÏÎ̊ Ó£% ˛ôäÈ®!¶˛!_Ñ˛ ≤ÃŸ¿ ¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ î#á≈ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ** ˆõy›˛ ò¡∫Ó˚

˛ôy!›˛Ü!íì˛ 2 (1×2) 2 (2×1) 5 (5×1) 9
Ó#ãÜ!íì˛ 2 (1×2) 2 (2×1) 10 (3+4+3) 14
ãƒy!õ!ì˛ 2 (1×2) 4 (2×2) 5 (5×1) 11
˛ô!Ó̊!õ!ì˛ - 2 (2×1) 4 (4×1) 6

ˆõy›˛ ò¡∫Ó˚
6 10 24 40

6 + 10 = 16

**  î#á≈ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿

˛ôy!›˛Ü!íì˛

SiV ¢Ó̊ú ¢%îÑ˛°Ïy

SiiV â˛Ñ ̨ Ó,!Âï ¢%î 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 5×1 ò¡∫Ó˚ = 5 ò¡∫Ó˚

SiiiV ¢õ£yÏÓ˚ Ó,!Âï Á £…y¢

Ó#ãÜ!íì˛

SiV ~Ñ˛â˛ú!Ó!üT˛ !máyì˛ ¢õ#Ñ˛Ó̊í ¢õyïyò 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 3×1 ò¡∫Ó˚ = 3 ò¡∫Ó˚

SiiV Óyhfl˛Ó ¢õ¢ƒyÓ̊ ¢õyïy Ï̂ò !máyì˛ ¢õ#Ñ˛Ó̊ Ï̂íÓ̊ ≤Ã Ï̂Î̊yÜ 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 4×1 ò¡∫Ó˚ = 4 ò¡∫Ó˚

l¢õ#Ñ˛Ó̊í Ü‡˛ò Á ¢õyïyòn

SiiiV xò%̨ ôyì˛ Á ¢õyò%̨ ôyì˛

SivV !máyì˛ Ñ˛Ó̊í#
2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 3×1 ò¡∫Ó˚ = 3 ò¡∫Ó˚˚

ãƒy!õ!ì˛

SiV Ó,_ ¢¡ô!Ñ≈̨ ì˛ v z̨̨ ô˛ôyîƒ

SiiV Ó,_fiÌ ̂ Ñ˛yí ¢¡ô!Ñ≈̨ ì˛ v z̨̨ ô˛ôyîƒ 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 5×1 ò¡∫Ó˚ = 5 ò¡∫Ó˚

SiiiV Ó,_fiÌ â˛ì%̨ ¶%≈̨ ã ¢¡ô!Ñ≈̨ ì˛ v z̨̨ ô˛ôyîƒ

˛ô!Ó˚!õ!ì˛

SiV xyÎ̊ì˛áò 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 4×1 ò¡∫Ó˚ = 4 ò¡∫Ó˚
SiiV ú¡∫Ó,_yÑ˛yÓ̊ ̂ â˛yà

}

}

xhs˛Ó≈ì≈˛# ≤Ãhfl$˛!ì˛Ñ˛yú#ò õ)úƒyÎ˚ò ÈÙÈ 10 ò¡∫Ó˚

(Summative-I)

}
}

v z̨̨ ô˛ôyîƒ
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1. !‡˛Ñ˛ v z̨_Ó˚!›˛ !òÓ≈yâ˛ò Ñ˛ Ï̂Ó˚y ı 1×6=6
(i) ~Ñ˛ Óƒ!=˛ ~Ñ˛!›˛ Óƒy Ï̂AÑ˛ 121 ›˛yÑ˛y ãõy ̂ Ó̊ Ï̂Öñ 2 ÓäÈÓ̊ ̨ ôÓ̊ ¢õ)ú â˛Ñ ̨ Ó,!Âï ̂ ˛ô Ï̂úò 144 ›˛yÑ˛y– Óy!°Ï≈Ñ˛ â˛Ñ ̨ Ó,!Âï ¢%̂ ÏîÓ̊ £yÓ̊̊

SaV 9   1  
  11  % SbV 2% ScV 5% SdV 10%

SiiV Óy!°Ï≈Ñ˛ ¢Ó˚ú ¢%ˆÏîÓ˚ £yÓ˚ 4% ˆÌ Ï̂Ñ˛ 5% £ÁÎ˚yÎ˚ ~Ñ˛ Óƒ!=˛Ó˚ Óy!°Ï≈Ñ˛ xyÎ˚ 1000 ›˛yÑ˛y ˆÓ!ü £Î˚ñ Óƒ!=˛!›˛Ó˚ õ)úïò £Î˚

SaV 4000 ›˛yÑ˛y (b) 5000 ›˛yÑ˛y (c) 100000 ›˛yÑ˛y (d) 50000 ›˛yÑ˛y

SiiiV –3 Á 2 Ó#ã !Ó!üT˛ !máyì˛ ¢õ#Ñ˛Ó˚í!›˛ £ Ï̂úy

(a)  x2+(–3+2)x+(–3)(2) = 0 (b)  x
2–(–3+2)x+(–3)(2) = 0

ScV  x2–(–3+2)x–(–3)(2) = 0 SdV  x2+(–3+2)x–(–3)(2) = 0

SivV x2+x–1=0 ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ Ó#ãmÎ˚  ~ÓÇ  £ˆÏúñ ( 1––+  
1––) ~Ó˚ õyò £ Ï̂Ó

SaV –1 SbV 0 ScV 1 SdV 1

SvV ˛ôyˆÏüÓ˚ !â˛ˆÏeñ O ˆÑ˛w !Ó!üT˛ Ó,̂ Ï_ AED = 60º ~ÓÇ CBE = 50º £ Ï̂úñ

ADBÈÙÈ~Ó˚ õyò £ˆÏÓ

SaV 60º SbV 110º ScV 70º SdV 90º

SviV ˛ôyˆÏüÓ˚ !â˛ˆÏeñ O ˆÑ˛w!Ó!üT˛ Ó,̂ Ï_ AC ~Ñ˛!›˛ ãƒy ~ÓÇ AB Ó,̂ Ï_Ó˚ Óƒy¢ñ OD,
ACÈÙÈ~Ó˚ v z̨̨ ôÓ˚ ú¡∫ ~ÓÇ OD = 6 ˆ¢!õ. £ˆÏúñ BCÈÙÈ~Ó˚ ˜îá≈ƒ £ Ï̂Ó

SaV 3 ˆ¢!õ.   (b)  6 ˆ¢!õ. (c)  9 ˆ¢!õ. (d)  12 ˆ¢!õ.

2. !ò¡¨!ú!Öì˛ ≤ÃŸ¿Ü%!úÓ˚ v z̨_Ó˚ îyÁ ı                                                                                               2×5=10

SiV ˆÑ˛yˆÏòy õ)úïò Óy!°Ï≈Ñ˛ 10% ¢Ó˚ú ¢%̂ ÏîÓ˚ £yˆÏÓ˚ Ñ˛ì˛ ÓäÈˆÏÓ˚ !ì˛òÜ%í £ˆÏÓ ì˛y !òí≈Î˚ Ñ˛ˆÏÓ˚y–

SiiV Î!î x : y = 3 : 5 £Î˚ñ ì˛ Ï̂Ó (4x+3y) : (5x–y)ÈÙÈ~Ó˚ õyò !òí≈Î˚ Ñ˛ˆÏÓ˚y

SiiiV 5 ˆ¢!õ. ˜îˆÏá≈ƒÓ˚ Óƒy¢yï≈ !Ó!üT˛ î%!›˛ x¢õˆÏÑ˛!wÑ˛ Ó,_ ˛ôÓ˚fl˛ôÓ˚ˆÏÑ˛ ˆäÈî Ñ˛ˆÏÓ˚ ~ÓÇ

ì˛y Ï̂îÓ˚ ¢yïyÓ˚í ãƒyÈÙÈ~Ó˚ ˜îá≈ƒ 8 ˆ¢!õ.– Ó,_ î%!›˛Ó˚ ˆÑ˛wmˆÏÎ˚Ó˚ õˆÏïƒ î)Ó˚c !òí≈Î˚

Ñ˛ˆÏÓ˚y–

SivV ˛ôyˆÏüÓ˚ !â˛ˆÏeñ O ˆÑ˛w!Ó!üT˛ Ó,ˆÏ_ QPS = 70º ~ÓÇ QSR = 40º £ Ï̂úñ

RQSÈÙÈ~Ó˚ õyò £ Ï̂Ó

SaV 40º SbV 45º ScV 30º SdV 60º

≤ÃÌõ ˛ôÎ≈yÎ˚Ñ ̨ !õÑ˛ õ)úƒyÎ˚ò

òõ%òy ≤ÃŸ¿˛ôe

¢õÎ˚ ı 1 á^˘›˛y 30 !õ!ò›˛ ˛  ô)í≈õyò : 40

S

P Q

R.O

A

B

C

O

D
6 ˆ¢!õ.

D

A

C

B

E

50º

O

60º
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SvV ~Ñ˛!›˛ áòˆÏÑ˛Ó˚ ≤ÃˆÏì˛ƒÑ˛!›˛ ïyˆÏÓ˚Ó˚ ˜îá≈ƒ 20% Ó,!Âï ˆ˛ôˆÏúñ áòÑ˛!›˛Ó˚ xyÎ˚ì˛ò üì˛Ñ˛Ó˚y Ñ˛ì˛ Ó,!Âï ˛ôyˆÏÓ ì˛y !òí≈Î˚ Ñ˛ˆÏÓ˚y–

3. Óy!°Ï≈Ñ˛ 10% â˛Ñ ̨ Ó,!Âï £yÓ˚ ¢%̂ Ïî 50,000 ›˛yÑ˛yÓ˚ 2 ÓäÈˆÏÓ˚Ó˚ â˛Ñ ̨ Ó,!Âï ¢%î Ñ˛ì˛ £ˆÏÓ ì˛y !òí≈Î˚ Ñ˛ˆÏÓ˚y–

xÌÓy

ˆÑ˛yˆÏòy Ñ˛yÓ˚ÖyòyÓ˚ ~Ñ˛!›˛ ˆõ!üˆÏòÓ˚ õ)úƒ ≤Ã!ì˛ ÓäÈÓ˚ 10% £yˆÏÓ˚ £…y¢ ˛ôyÎ˚– 3 ÓäÈÓ˚ ˛ôˆÏÓ˚ Á£z ˆõ!üò!›˛Ó˚ õ)úƒ 43740 ›˛yÑ˛y

£ˆÏúñ ˆõ!üò!›˛Ó˚ Óì≈˛õyò õ)úƒ Ñ˛ì˛ £ˆÏÓ ì˛y !òí≈Î˚ Ñ˛ˆÏÓ˚y– 5

4. ¢õyïyò Ñ˛ Ï̂Ó˚y ı SˆÎÈÙÈˆÑ˛y Ï̂òy ~Ñ˛!›˛V 3×1=3

(i)   1––x   –   1–––– x+b  =  1––a  –   1–––a+b,    x  0, –b

(ii)   a–––– ax–1+   b–––– bx–1 = a + b, [x   1––a   ,  1––b  ]

5. ~Ñ˛!›˛ xyÎ˚ì˛ˆÏ«˛eyÑ˛yÓ˚ ã!õÓ˚ ˆ«˛eö˛ú 2000 ÓÜ≈!õ›˛yÓ˚ ~ÓÇ ˛ô!Ó˚¢#õy 180 !õ›˛yÓ˚ £ˆÏúñ ã!õ!›˛Ó˚ ˜îá≈ƒ ~ÓÇ ≤ÃfiÌ !òí≈Î˚

Ñ˛ˆÏÓ˚y–

xÌÓy

Ñ˛ú Ï̂õÓ˚ õ)úƒ ≤Ã!ì˛ v˛ã Ï̂ò 6 ›˛yÑ˛y Ñ˛õˆÏú 30 ›˛yÑ˛yÎ˚ xyÓ˚Á 3!›˛ Ñ˛úõ ˆÓ!ü ˛ôyÁÎ˚y ÎyˆÏÓ– îyõ Ñ˛õyÓ˚ ˛ô)̂ ÏÓ≈ ≤Ã!ì˛ v˛ãò

Ñ˛ú Ï̂õÓ˚ õ)úƒ !òí≈Î˚ Ñ˛ Ï̂Ó˚y– 4

6. a, b ~ÓÇ c  Ñ ̨ !õÑ˛ ¢õyò%̨ ôyì˛# £ˆÏúñ ˆîÖyÁ ˆÎñ (a+c)2–b2 = a2+b2+c2

xÌÓy

5 3
5 – 3

x 
  ~ÓÇ xy = 1 £ Ï̂úñ ˆîÖyÁ ˆÎñ  

x2–xy+y2       
––––––––    x2+xy+y2  =  61 ––– 63 3

7. ≤Ãõyí Ñ˛ Ï̂Ó˚y ˆÎñ ~Ñ˛£z Ó,_yÇüfiÌ ¢Ñ˛ú Ó,_fiÌ ˆÑ˛y Ï̂íÓ˚ õyò ¢õyò–

xÌÓy

≤Ãõyí Ñ˛ˆÏÓ˚y ˆÎñ Óƒy¢ òÎ˚ ~Ó)̊˛ô ˆÑ˛yˆÏòy ãƒyÈÙÈ~Ó˚ v˛z̨ ôÓ˚ Ó,̂ Ï_Ó˚ ˆÑ˛w ˆÌˆÏÑ˛ ú¡∫ xAÑ˛ò Ñ˛Ó˚y £ˆÏúñ Á£z ú¡∫ ãƒy!›˛ˆÏÑ˛

¢õ!mÖ![˛ì˛ Ñ˛ Ï̂Ó˚– 5

8. áòÑ˛yÑ,˛!ì˛Ó˚ ~Ñ˛!›˛ ¢¡ô)í≈ ãú˛ô)í≈ ˆâ˛ÔÓyFâ˛y ˆÌˆÏÑ˛ ¢õyò õyˆÏ˛ôÓ˚ 75 Óyú!ì˛ ãú ì%˛ˆÏú !òˆÏú ˆâ˛ÔÓyFâ˛y!›˛Ó˚  
2––5  xÇü

ãú˛ô)í≈ ÌyˆÏÑ˛– ˆâ˛ÔÓyFâ˛yÓ˚ ~Ñ˛!›˛ ïyˆÏÓ˚Ó˚ ˜îá≈ƒ 1.5 !õ›˛yÓ˚ £ˆÏúñ ≤Ã!ì˛!›˛ Óyú!ì˛ˆÏì˛ Ñ˛ì˛ !ú›˛yÓ˚ ãú ïˆÏÓ˚ ì˛y !òí≈Î˚ Ñ˛ˆÏÓ˚y–

xÌÓy

10 ˆ¢!õ. Óƒy Ï̂¢Ó˚ ~Ñ˛!›˛ ú¡∫y Üƒy¢ãy Ï̂Ó˚ !Ñ˛ä%È ãú xy Ï̂äÈ– Á£z ã Ï̂ú 8 ˆ¢!õ. ˜î Ï̂á≈ƒÓ˚ Óƒy Ï̂¢Ó˚ 5 ˆ¢!õ. ú¡∫y ~Ñ˛!›˛ !òˆÏÓ˚›˛

ˆúy£yÓ˚ ú¡∫ Ó,_yÑ˛yÓ˚ ˆâ˛yàyÑ,˛!ì˛ ›%˛Ñ˛ˆÏÓ˚y ¢¡ô)í≈ ˆv˛yÓyˆÏòy £Î˚ñ ì˛ˆÏÓ ãúì˛ú Ñ˛ì˛›%˛Ñ%˛ v˛z˛ôˆÏÓ˚ v˛z‡˛ˆÏÓ ì˛y !òí≈Î˚ Ñ˛ˆÏÓ˚y– 4
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!mì˛#Î˚˛˛ôÎ≈yÎ˚Ñ ˛!õÑ˛ õ)úƒyÎ˚ Ï̂òÓ˚ ò¡∫Ó˚ !Ó¶˛yãò

!Ó°ÏÎ̊ Ó£% ˛ôäÈ®!¶˛!_Ñ˛ ≤ÃŸ¿ ¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ î#á≈ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ** ˆõy›˛ ò¡∫Ó˚

˛ôy!›˛Ü!íì˛ 1 (1×1) - 5 (5×1) 6
Ó#ãÜ!íì˛ 2 (1×2) 2 (2×1) 3 (3×1) 7
ãƒy!õ!ì˛ 2 (1×2) 2 (2×1) 13 (5+5+3) 17
˛ô!Ó̊!õ!ì˛ 2 (1×2) 4 (2×2) 4 (4×1) 10

ˆõy›˛ ò¡∫Ó˚
7 8 25 40

7 + 8 = 15

(Summative-II )

**  î#á≈ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿

˛ôy!›˛Ü!íì˛

SiV xÇü#îy!Ó̊ Ñ˛yÓ̊ÓyÓ̊ 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 5×1 ò¡∫Ó˚ = 5 ò¡∫Ó˚

Ó#ãÜ!íì˛

SiV ˆ¶˛î 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 3×1 ò¡∫Ó˚ = 3 ò¡∫Ó˚

SiiV ~Ñ˛â˛ú!Ó!üT˛ !máyì˛ ¢õ#Ñ˛Ó̊í ¢õyïyò

 ãƒy!õ!ì˛

SiV Ó,̂ Ï_Ó ̊fl˛ôü≈Ñ˛ ¢ÇÑ ̨ yhs˛ v z̨̨ ô˛ôyîƒ

2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 5×1 ò¡∫Ó˚ = 5 ò¡∫Ó˚
SiiV ¢î,üì˛y ¢ÇÑ ̨ yhs˛ v z̨̨ ô˛ôyîƒ

SiiiV !e¶%̨ Ï̂ãÓ˚ ̨ ô!Ó˚Ó,_ Á xhs˛Ó≈,_ xAÑ˛ò  ÈÙÙÙÈÈ ¢¡ôyîƒ 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 5×1 ò¡∫Ó˚ = 5 ò¡∫Ó˚

SivV v z̨̨ ô˛ôy Ï̂îƒÓ̊ ≤Ã Ï̂Î̊yÜ 1!›˛ ≤ÃŸ¿ ı 3×1 ò¡∫Ó˚ = 3 ò¡∫Ó˚

˛ô!Ó˚!õ!ì˛

SiV ˆÜyúÑ˛ 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 4×1 ò¡∫Ó˚ = 4 ò¡∫Ó˚
SiiV ú¡∫ Ó,_yÑ˛yÓ˚ üAÑ%̨

}

xhs˛Ó≈ì≈˛# ≤Ãhfl$˛!ì˛Ñ˛yú#ò õ)úƒyÎ˚ò ÈÙÈ 10 ò¡∫Ó˚

} v z̨̨ ô˛ôyîƒ

}
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!mì˛#Î˚˛˛ôÎ≈yÎ˚Ñ ˛!õÑ˛ õ)úƒyÎ˚ò

òõ%òy ≤ÃŸ¿˛ôe

¢õÎ˚ ı 1 á^˘›˛y 30 !õ!ò›˛ ˛  ô)í≈õyò : 40

1. !‡˛Ñ˛ v z̨_Ó˚ !òÓ≈yâ˛ò Ñ˛ Ï̂Ó˚y ı 1×7=7

SiV 9x2 + 6x + a = 0 ¢õ#Ñ˛Ó˚í!›˛Ó˚ Ó#ãmÎ˚ Óyhfl˛Ó ~ÓÇ ¢õyò £ Ï̂ì˛ £ Ï̂úñ a ÈÙÈ~Ó˚ õyò £ Ï̂Ó

(a)  –  2 – 3 (b)    1– 9 (c) 1 (d) 9

(ii) A, 2000 ›˛yÑ˛y !îˆÏÎ˚ õyˆÏäÈÓ˚ ÓƒÓ¢y ü%Ó%̊ Ñ˛ˆÏÓ˚– !Ñ˛hs$˛ AÈÙÈ~Ó˚ ÓƒÓ¢y ü%Ó%̊ Ñ˛Ó˚yÓ˚ 2 !îò ˛ôÓ˚ B ˙ ÓƒÓ¢yÎ˚ 3000 ›˛yÑ˛y

!òˆÏÎ˚y!ãì˛ Ñ˛ˆÏÓ˚– â%˛!=˛ Ñ˛ˆÏÓ˚ ˆòÎ˚ ˆÎ õ)úïˆÏòÓ˚ xò%̨ ôyˆÏì˛ ú¶˛ƒyÇü ¶˛yÜ Ñ˛ˆÏÓ˚ ˆòˆÏÓ– AÈÙÈ~Ó˚ ÓƒÓ¢y ü%Ó˚% Ñ˛Ó˚yÓ˚ 10 !îò

Óy Ï̂î úy Ï̂¶˛Ó˚ xÇü !£¢yÓ Ñ˛Ó˚̂ Ïúñ A ~ÓÇ BÈÙÈ~Ó˚ ú¶˛ƒyÇˆÏüÓ˚ xò%̨ ôyì˛ £ˆÏÓ

(a) 2 : 3 (b) 1 : 5 ScV 5 : 4 SdV 5 : 6

SiiiV xyîü≈ Üƒy Ï̂¢Ó˚ ˆ«˛ Ï̂e Ó Ï̂Î˚ú Á â˛yú≈̂ Ï¢Ó˚ ¢õß∫Î˚ ¢)e ˆÌ Ï̂Ñ˛ ˛ôyÁÎ˚y ÎyÎ˚ñ PV = RTñ R ~Ñ˛!›˛ xü)òƒ ï %ÓÑ˛– ~ÖyˆÏò

T ~ÓÇ  1– P ~Ó˚ ¢ Ï̂AÜ V
SaV ¢Ó˚ú ˆ¶˛ Ï̂î xy Ï̂äÈ (b) Óƒhfl˛ ˆ¶˛ˆÏî xyˆÏäÈ (c) ˆÎÔ!ÜÑ˛ ˆ¶˛ Ï̂î xy Ï̂äÈ      (d) ¢Ó˚ú ~ÓÇ Óƒhfl˛ ˆ¶˛ Ï̂î xy Ï̂äÈ

SivV 5 ˆ¢!õ Óƒy¢yï≈ !Ó!üT˛ ˆÑ˛yˆÏòy Ó,ˆÏ_ AB ~ÓÇ BC ãƒy î%!›˛ ˛ôÓ˚fl˛ôÓ˚ ú¡∫– AC ãƒyÈÙÈ~Ó˚ ˜îá≈ƒ

SaV 5 ˆ¢!õ SbV 2.5 ˆ¢!õ ScV 10 ˆ¢!õ SdV 5.5 ˆ¢!õ

SvV 6 ˆ¢!õ Óƒy¢yï≈ !Ó!üT˛ ˆÑ˛yˆÏòy Ó,ˆÏ_Ó˚ Ó!£ÉfiÌ ~Ñ˛!›˛ !Ó®% P– P ˆÌˆÏÑ˛ Ó,ˆÏ_Ó˚ v˛z˛ôÓ˚ xÓ!fiÌì˛ ~Ñ˛!›˛ !Ó®% Q ˆì˛

fl˛ôü≈Ñ˛ QP ÈÙÈ~Ó˚ ˜îá≈ƒ 8 ˆ¢!õ £ˆÏúñ ˆÑ˛w ˆÌˆÏÑ˛ P !Ó®%Ó˚ î)Ó˚c £ Ï̂Ó

SaV 14 ˆ¢!õ SbV 36 ˆ¢!õ ScV 2 7 ˆ¢!õ SdV 10 ˆ¢!õ

SviV ~Ñ˛!›˛ üAÑ%˛Ó˚ v˛zFâ˛ì˛y £z£yÓ˚ Óƒy¢yˆÏï≈Ó˚ !mÜ%í– ~£z üAÑ%˛!›˛Ó˚ Óƒy¢yï≈ !mÜ%í ~ÓÇ v˛zFâ˛ì˛y xˆÏï≈Ñ˛ Ñ˛Ó˚ˆÏú üAÑ%˛!›˛Ó˚

xyÎ˚ì˛ò £Î˚ ˛ô)ˆÏÓ≈Ó˚ üAÑ%˛Ó˚ xyÎ˚ì˛ˆÏòÓ˚

SaV ¢õyò (b)  !mÜ%í (c)  4 Ü%í (d)  8 Ü%í

SviiV ~Ñ˛!›˛ !òˆÏÓ˚›˛ xï≈ˆÏÜyúˆÏÑ˛Ó˚ ¢õ@˘Ãì˛ˆÏúÓ˚ ˆ«˛eö˛ˆÏúÓ˚ ¢ˆÏAÜ v z̨£yÓ˚ ¢õì˛ˆÏúÓ˚ ˆ«˛eö˛ˆÏúÓ˚ xò%̨ ôyì˛ £ˆÏÓ

SaV  2 : 1 (b)  1 : 2 (c)  1 : 3 (d)  3 : 1

2. !ò¡¨!ú!Öì˛ ≤ÃŸ¿Ü%!úÓ˚ v z̨_Ó˚ îyÁ ı 2×4=8

SiV A ∂ B £ Ï̂úñ ≤Ãõyí Ñ˛Ó˚ ˆÎñ A3 ∂ B3

SiiV ü)òƒfiÌyò ˛ô)Ó˚í Ñ˛ Ï̂Ó˚y ı

(a) ˆÑ˛yˆÏòy Ó,ˆÏ_Ó˚ ~Ñ˛!›˛ ÓƒyˆÏ¢Ó˚ ≤Ãyhs˛!Ó®%ˆÏì˛ ˙ ÓƒyˆÏ¢Ó˚ v˛z˛ôÓ˚ ú¡∫ xAÑ˛ò Ñ˛Ó˚ˆÏú ú¡∫!›˛ ˙ Ó,ˆÏ_Ó˚ ~Ñ˛!›˛ ————

£ˆÏÓ–

(b) î%!›˛ Ó,_ ˛ôÓ˚fl˛ôÓ˚ˆÏÑ˛ fl˛ôü≈ Ñ˛Ó˚ˆÏú fl˛ôü≈!Ó®% ~ÓÇ ˆÑ˛w î%!›˛˛ ———— £ˆÏÓ–

SiiiV ~Ñ˛!›˛ !òˆÏÓ˚›˛ xï≈ˆÏÜyúˆÏÑ˛Ó˚ xyÎ˚ì˛ò ~ÓÇ ¢õ@˘Ãì˛ˆÏúÓ˚ ˆ«˛eö˛ˆÏúÓ˚ ¢yÇÖƒõyò ¢õyò £ˆÏúñ ˆÜyúÑ˛!›˛Ó˚ Óƒy¢yˆÏï≈Ó˚

¢yÇÖƒõyò Ñ˛ì˛ £ Ï̂Ó⁄
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SivV ˆÑ˛yˆÏòy üAÑ%̨ Ó˚ ¶)̨ !õÓ˚ Óƒy¢yˆÏï≈Ó˚ ˜îá≈ƒ 1.4 ˆ¢!õ. ~ÓÇ !ì˛Î≈Ñ˛ v˛zFâ˛ì˛y 2.6 ˆ¢!õ £ Ï̂úñ üAÑ%̨ !›˛Ó˚ ¢õ@˘Ãì˛ Ï̂úÓ˚ ˆ«˛eö˛ú

Ñ˛ì˛ £ Ï̂Ó⁄

3. X ~ÓÇ Y î%£z Órï% ÎÌyÑ ˛ˆÏõ 1,10,000 ›˛yÑ˛y ~ÓÇ 90,000 ›˛yÑ˛y !òˆÏÎ˚ ~Ñ˛!›˛ ÓƒÓ¢y ü%Ó˚% Ñ˛ˆÏÓ˚– ì˛yÓ˚y !‡˛Ñ˛ Ñ˛ˆÏÓ˚ ˆÎ õyˆÏ¢

ˆõy›˛ xyˆÏÎ˚Ó˚  3 – 5 xÇü ì˛yˆÏîÓ˚ Ñ˛yˆÏãÓ˚ ãòƒ 3 : 2 xò%˛ôyˆÏì˛ ¶˛yÜ Ñ˛ˆÏÓ˚ ˆòˆÏÓ ~ÓÇ Óy!Ñ˛ ›˛yÑ˛y õ)úïˆÏòÓ˚ xò%˛ôyˆÏì˛ ¶˛yÜ Ñ˛ˆÏÓ˚

ˆòˆÏÓ– ˆÑ˛yˆÏòy õyˆÏ¢ X ÙÈ~Ó˚ ~£z õ)úïˆÏòÓ˚ xò%̨ ôyˆÏì˛ ¶˛yÜ Ñ˛ˆÏÓ˚ ˆòÁÎ˚y xÇˆÏüÓ˚ ˛ô!Ó˚õyí 6600 ›˛yÑ˛y £ˆÏúñ ˙ õyˆÏ¢ ˆõy›˛

xyÎ˚ Ñ˛ì˛ £ˆÏÓ⁄

xÌÓy

ÓäÈˆÏÓ˚Ó˚ ü%Ó˚%ˆÏì˛ î%£z Órï% ÎÌyÑ ˛ˆÏõ 50,000 ›˛yÑ˛y ~ÓÇ 40000 ›˛yÑ˛y !òˆÏÎ˚ ÓƒÓ¢y ü%Ó˚% Ñ˛ˆÏÓ˚– ~Ó˚ Ñ˛ˆÏÎ˚Ñ˛õy¢ ˛ôÓ˚ ì,˛ì˛#Î˚ Órï%

˙ ÓƒÓ¢y Ï̂Î˚ 20,000 ›˛yÑ˛y ú!@¿ Ñ˛ˆÏÓ˚– ÓäÈˆÏÓ˚Ó˚ ˆüˆÏ°Ï 31000 ›˛yÑ˛y úy¶˛ £Î˚– ≤ÃÌõ î%£z Órï%Ó˚ ˆõy›˛ úy¶˛ 27000 ›˛yÑ˛y

£ˆÏúñ ì,̨ ì˛#Î˚ Órï% ÓƒÓ¢y ü%Ó%̊ £ÁÎ˚yÓ˚ Ñ˛ì˛ õy¢ ˛ôÓ˚ ÓƒÓ¢yÎ˚ ú!@¿ Ñ˛ˆÏÓ˚!äÈú⁄ 5

4. a ∂ b ~ÓÇ b ∂ c £ˆÏúñ ≤Ãõyí Ñ˛Ó˚ ˆÎñ a3 + b3 + c3 ∂ abc

xÌÓy

¢õyïyò Ñ˛Ó˚ ı               1    ——————        (x–2) (x–3)       +               1    ——————       (x–3) (x–4)       +                1     ——————       (x–4) (x–5)    =   1– 6 3

5. ≤Ãõyí Ñ˛Ó˚ ˆÎñ Ó,ˆÏ_Ó˚ Ó!£ÉfiÌ ˆÑ˛yˆÏòy !Ó®% ˆÌˆÏÑ˛ ˙ Ó,̂ Ï_ ˆÎ î%!›˛ fl˛ôü≈Ñ˛ xAÑ˛ò Ñ˛Ó˚y ÎyÎ˚ ì˛yˆÏîÓ˚ fl˛ôü≈ !Ó®% î%!›˛Ó˚ ¢ˆÏAÜ

Ó!£ÉfiÌ !Ó®%Ó˚ ¢ÇˆÏÎyãÑ˛ ¢Ó˚úˆÏÓ˚ÖyÇü î%!›˛Ó˚ ˜îá≈ƒ ¢õyò ~ÓÇ ì˛yÓ˚y ˆÑ˛ˆÏw ¢õyò ˆÑ˛yí v˛zÍ˛ôß¨ Ñ˛ˆÏÓ˚–

xÌÓy

≤Ãõyí Ñ˛Ó˚ ˆÎñ ˆÎ ˆÑ˛yˆÏòy ¢õˆÏÑ˛yí# !e¶%˛ˆÏãÓ˚ x!ì˛¶%̨ ˆÏãÓ˚ v˛z̨ ôÓ˚ x!AÑ˛ì˛ ÓÜ≈ˆÏ«˛ˆÏeÓ˚ ˆ«˛eö˛ú x˛ôÓ˚ î%£z Óy£%Ó˚ v z̨̨ ôÓ˚

x!AÑ˛ì˛ ÓÜ≈̂ Ï«˛ Ï̂eÓ˚ ˆ«˛eö˛ú m Ï̂Î˚Ó˚ ¢õ!T˛Ó˚ ¢õyò– 5

6. ABC ÈÙÈ~Ó˚ ü#°Ï≈!Ó®% A ̂ Ì Ï̂Ñ˛ BC Óy£%Ó˚ v˛z˛ôÓ˚ AD ú¡∫ xAÑ˛ò Ñ˛Ó˚y £ˆÏúy– Î!î  BD   —–   DA = DA  —–  DC  £Î˚ñ ì˛ˆÏÓ ≤Ãõyí Ñ˛ˆÏÓ˚y ̂ Îñ

ABC ~Ñ˛!›˛ ¢õ Ï̂Ñ˛yí# !e¶%̨ ã– 3

7. ~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶%̨ ˆÏãÓ˚ x!ì˛¶%̨ ˆÏãÓ˚ ˜îá≈ƒ 4.5 ˆ¢!õ ~ÓÇ x˛ôÓ˚ ˆÎÈÙÈˆÑ˛yˆÏòy ~Ñ˛!›˛ Óy£%Ó˚ ˜îá≈ƒ 3.5 ˆ¢!õ £ Ï̂ú !e¶%̨ ã!›˛

xAÑ˛ò Ñ˛ Ï̂Ó˚y ~ÓÇ ˙ !e¶%̨ Ï̂ãÓ˚ ~Ñ˛!›˛ ˛ô!Ó˚Ó,_ xAÑ˛ò Ñ˛ Ï̂Ó˚y– SˆÑ˛Óúõye xAÑ˛ò !â˛£´ ˆî Ï̂ÓV 5
xÌÓy

3 ˆ¢!õ ˜îˆÏá≈ƒÓ˚ Óƒy¢yˆÏï≈Ó˚ ~Ñ˛!›˛ Ó,_ xAÑ˛ò Ñ˛ˆÏÓ˚y ~ÓÇ ˙ Ó,̂ Ï_Ó˚ v˛z̨ ôÓ˚ ˆÑ˛yˆÏòy !Ó®%̂ Ïì˛ ~Ñ˛!›˛ fl˛ôü≈Ñ˛ xAÑ˛ò Ñ˛ˆÏÓ˚y–

SˆÑ˛Óúõye xAÑ˛ò !â˛£´ ˆî Ï̂ÓV

8. ~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶%˛ˆÏãÓ˚ ¢õˆÏÑ˛yí ¢Çú@¿ Óy£% î%!›˛Ó˚ ˜îá≈ƒ 8 ˆ¢!õ ~ÓÇ 6 ˆ¢!õ– ¢õˆÏÑ˛yí ¢Çú@¿ Óy£% î%!›˛Ó˚ î#á≈

Óy£%!›˛ˆÏÑ˛ x«˛ ïˆÏÓ˚ !e¶%˛ã!›˛ˆÏÑ˛ ~Ñ˛ÓyÓ˚ ˛ô)í≈ xyÓì≈˛ò Ñ˛Ó˚ˆÏú ˆÎ áòÓhfl$˛ ˜ì˛!Ó˚ £Î˚ ì˛yÓ˚ ¢õ@˘Ãì˛ˆÏúÓ˚ ˆ«˛eö˛ú !òí≈Î˚ Ñ˛ˆÏÓ˚y–

xÌÓy

~Ñ˛!›˛ !òˆÏÓ˚›˛ ˆúy£yÓ˚ ˆÜyúˆÏÑ˛Ó˚ Óƒy¢yˆÏï≈Ó˚ ˜îá≈ƒ 12 ˆ¢!õ £ Ï̂úñ ˙ ˆÜyúÑ˛!›˛ Ü!ú Ï̂Î˚ 2 ˆ¢!õ Óƒy¢yï≈ ~ÓÇ 3 ˆ¢!õ

v˛zFâ˛ì˛y!Ó!üT˛ Ñ˛Î˚!›˛ üAÑ%˛ xyÑ˛yˆÏÓ˚Ó˚ Óhfl$˛ ˜ì˛!Ó˚ Ñ˛Ó˚y ÎyˆÏÓ⁄ 4
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!òÓ≈yâ˛ò# ˛ôÓ˚#«˛yÓ˚ ò¡∫Ó˚ !Ó¶˛yãò
(Selection Test)

xhs˛Ó≈ì≈˛# ≤Ãhfl$˛!ì˛Ñ˛yú#ò õ)úƒyÎ˚ò Èı 10 ò¡∫Ó˚

x!ì˛ ¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛

≤ÃŸ¿!Ó°ÏÎ̊ Ó£% ü)òƒfiÌyò ̨ô)Ó̊í ¢ì˛ƒ xÌÓy !õÌƒy î#á≈

˛ôäÈ®!¶˛!_Ñ˛ 6!›˛Ó˚ õ Ï̂ïƒ 5!›˛ 6!›˛Ó˚ õ Ï̂ïƒ 5!›˛ 12!›˛Ó˚ õ Ï̂ïƒ 10!›˛ v z̨_Ó̊!¶˛!_Ñ˛

≤ÃŸ¿ (1×6) (1×5) (1×5) (2×10) ≤ÃŸ¿ **

˛ôy!›˛Ü!íì˛ 1 1 1 4 (2×2) 5 (5×1)
Ó#ãÜ!íì˛ 1 1 1 4 (2×2) 9 (3+3+3)
ãƒy!õ!ì˛ 1 1 1 6 (2×3) 13 (5+3+5)

!e Ï̂Ñ˛yí!õ!ì˛ 1 1 1 4 (2×2) 11 (3+3+5)
˛ô!Ó̊!õ!ì˛ 1 1 1 4 (2×2) 8 (4+4)

Ó̊y!ü!ÓK˛yò 1 1 1 2 (2×1) 8 (4+4)
ˆõy›˛ ò¡∫Ó˚ 6 5 5 20 54 90

6 + 5 + 5 + 20 = 36

}
}

}

}

**  î#á≈ v˛z_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿

˛ôy!›˛Ü!íì˛

SiV ¢Ó˚ú ¢%îÑ˛°Ïy

SiiV â˛Ñ ̨ Ó,!Âï ¢%î Á ¢õ£yÓ˚ Ó,!Âï Óy £…y¢ 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 5×1 ò¡∫Ó˚ = 5 ò¡∫Ó˚

SiiiV xÇü#îy!Ó˚ Ñ˛yÓ˚ÓyÓ˚

Ó#ãÜ!íì˛

SiV ~Ñ˛â˛ú!Ó!üT˛ !máyì˛ ¢õ#Ñ˛Ó˚í 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 3×1 ò¡∫Ó˚ = 3 ò¡∫Ó˚

SiiV ˆ¶˛î
2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 3×1 ò¡∫Ó˚ = 3 ò¡∫Ó˚

SiiiV !máyì˛ Ñ˛Ó˚í#

SivV xò%˛ôyì˛ Á ¢õyò%˛ôyì˛ 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1!›˛ ı 3×1 ò¡∫Ó˚ = 3 ò¡∫Ó˚˚

ãƒy!õ!ì˛ 2 !›˛ v z̨̨ ô˛ôy Ï̂îƒÓ̊ õ Ï̂ïƒ 1 !›˛ ı 5×1 ò¡∫Ó̊ = 5 ò¡∫Ó˚

v z̨̨ ô˛ôy Ï̂îƒÓ˚ ≤Ã Ï̂Î˚y Ï̂Ü ãƒy!õ!ì˛Ñ˛ ¢õ¢ƒy ¢õyïyò 2 !›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 1 !›˛ ı 3×1 ò¡∫Ó˚ = 3 ò¡∫Ó˚

2 !›˛ ¢¡ôy Ï̂îƒÓ˚ õ Ï̂ïƒ 1 !›˛ ı 5×1 ò¡∫Ó˚ = 5 ò¡∫Ó˚

!e Ï̂Ñ˛yí!õ!ì˛

SiV ˆÑ˛yí ˛ô!Ó˚õyˆÏ˛ôÓ˚ ïyÓ˚íy

SiiV !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%˛ôyì˛ ~ÓÇ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xˆÏ¶˛îyÓ!ú 3 !›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 2 !›˛ ı 3×2 ò¡∫Ó˚ = 6 ò¡∫Ó˚

SiiiV ˛ô)Ó˚Ñ˛ ̂ Ñ˛yˆÏíÓ˚ !eˆÏÑ˛yí!õ!ì˛Ñ˛ xò%˛ôyì˛

SivV ˛!e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôy Ï̂ì˛Ó̊ ≤Ã Ï̂Î̊yÜ ı v z̨Fâ˛ì˛y Á î)Ó̊c 2!›˛ ≤Ã Ï̂Ÿ¿Ó̊ õ Ï̂ïƒ 1!›˛ ı 5×1 ò¡∫Ó̊ = 5 ò¡∫Ó̊

˛ô!Ó̊!õ!ì˛

SiV xyÎ˚ì˛áò

SiiV ú¡∫ Ó,_yÑ˛yÓ˚ ˆâ˛yà

SiiiV ˆÜyúÑ˛ 3!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 2 !›˛ ı 4×2 ò¡∫Ó˚ = 8 ò¡∫Ó˚

SivV ú¡∫ Ó,_yÑ˛yÓ˚ üAÑ%̨

SvV !Ó!¶˛ß¨ áòÓhfl$˛ ¢ÇÑ ̨ yhs˛ ¢õ¢ƒy

Ó̊y!ü!ÓK˛yò

Üv ¸̨ñ õïƒõyñ Áãy£z¶˛ñ ¢ÇÖƒyÜ%Ó%̊õyò 3 !›˛ ≤Ã Ï̂Ÿ¿Ó˚ õ Ï̂ïƒ 2 !›˛ ı 4×2 ò¡∫Ó˚ = 8 ò¡∫Ó˚
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!òÓ≈yâ˛ò# õ)úƒyÎ˚ò

òõ%òy ≤ÃŸ¿˛ôe

¢õÎ˚ ı 3 á^˘›˛y ˛  ô)í≈õyò : 90

1.A. ò# Ï̂â˛Ó˚ ≤ÃŸ¿Ü%!úÓ˚ !‡˛Ñ˛ v z̨_Ó˚ !òÓ≈yâ˛ò Ñ˛ Ï̂Ó˚y S¢ÓÜ%!ú ≤Ã Ï̂Ÿ¿Ó˚ v z̨_Ó˚ îyÁV 1×6=6
SiV ˆõy›˛ ›˛yÑ˛y !ì˛ò!›˛ ÓƒyˆÏAÑ˛ ~õò¶˛yˆÏÓ ¶˛yÜ Ñ˛ˆÏÓ˚ Ó˚yÖy £ˆÏúy ÎyˆÏì˛ 1 ÓäÈÓ˚ ˛ôÓ˚ !ì˛ò!›˛ ÓƒyˆÏAÑ˛ ¢%̂ ÏîÓ˚ ˛ô!Ó˚õyí ¢õyò

£Î˚– !ì˛ò!›˛ ÓƒyˆÏAÑ˛ Óy!°Ï≈Ñ˛ üì˛Ñ˛Ó˚y ¢Ó˚ú ¢%̂ ÏîÓ˚ £yÓ˚ ÎÌyÑ ̨ ˆÏõ 4%, 8% ~ÓÇ 12% £ˆÏúñ ì,̨ ì˛#Î˚ ÓƒyˆÏAÑ˛ Ó˚yÖy

›˛yÑ˛yÓ˚ ˛ô!Ó˚õyí ≤ÃÌõ ÓƒyˆÏAÑ˛ Ó˚yÖy ›˛yÑ˛yÓ˚ ˛ô!Ó˚õyˆÏíÓ˚

(a)  1  
       2   xÇü (b)  1 

3  xÇü (c)  1 
6  xÇü (d) !ì˛òÜ%ò

(ii)  1 
 a x2 – (b + c) x + abc = 0 (a=/ 0) !máyì˛ ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ Ó#ãmÎ˚

(a) b Á c (b)  b 
 a  Á 

 c 
 a ScV ab Á ac SdV a Á bc

SiiiV ˆÑ˛yˆÏòy ¢õˆÏÑ˛yí# !e¶%˛ˆÏãÓ˚ ~Ñ˛!›˛ ˆÑ˛yí  ~ÓÇ sin 2 = 1 £ˆÏúñ ò#ˆÏâ˛Ó˚ ˆÑ˛yò!›˛ ¢Ω˛Ó

SaV sin  = cos  (b) sin  = tan  (c) sin  = sec  (d) sin  = cosec 

SivV R ~ÓÇ r Óƒy¢yˆÏï≈Ó˚ î%!›˛ Ó,_ ˛ôÓ˚fl˛ôÓ˚ˆÏÑ˛ Ó!£ıfl˛ôü≈ Ñ˛Ó˚ˆÏúñ ˆÑ˛wmˆÏÎ˚Ó˚ õˆÏïƒ î)Ó˚c

SaV R + r SbV R – r  ScV 0 SdV 2(R + r)

SvV ~Ñ˛!›˛ áò Ï̂Ñ˛Ó˚ ¢õ@˘Ãì˛ Ï̂úÓ˚ ˆ«˛eö˛ú ~ÓÇ xyÎ˚ì˛ò ¢yÇÖƒõy Ï̂ò ¢õyò £ Ï̂úñ áò Ï̂Ñ˛Ó˚ Óy£%Ó˚ ˜îá≈ƒ £ Ï̂Ó

SaV 1 ~Ñ˛Ñ˛ SbV 2 ~Ñ˛Ñ˛ ScV 5 ~Ñ˛Ñ˛ SdV 6 ~Ñ˛Ñ˛

SviV 1, 2, 6, 1, 6, 2, 3, 3 ì˛Ìƒ!›˛Ó˚ ¢ÇÖƒyÜ%Ó˚%õyò

SaV 1 (b)  2 (c)  3 (d)  1,2,3,6

B. ü)òƒfiÌyò ˛ô)Ó˚í Ñ˛ Ï̂Ó˚y SˆÎÈÙÈˆÑ˛y Ï̂òy ˛ô§yâ˛!›˛V 1×5=5

SiV Óy!°Ï≈Ñ˛ r% â˛Ñ ˛Ó,!Âï £yÓ˚ ¢%ˆÏî x!ã≈ì˛ ¢%î ............... £ˆÏúñ n ÓäÈˆÏÓ˚Ó˚ p ›˛yÑ˛yÓ˚ ¢õ)ú â˛Ñ ̨ Ó,!Âï = p (1+   r     400)4n

SiiV a : 4 = b : 10 £ˆÏúñ aÈÙÈ~Ó˚ 25% = bÈÙÈ~Ó˚ ...............%

SiiiV r ~Ñ˛Ñ˛ ˜îˆÏá≈ƒÓ˚ Óƒy¢yï≈ !Ó!üT˛ Ó,ˆÏ_ S ~Ñ˛Ñ˛ ˜îˆÏá≈ƒÓ˚ Ó,_â˛y˛ô ˆÑ˛ˆÏw ˆÎ ˆÑ˛wfiÌ ˆÑ˛yí v˛zÍ˛ôß¨ Ñ˛ˆÏÓ˚ ì˛yÓ˚ Ó,_#Î˚õyò

 £ˆÏúñ S = ............ £ˆÏÓ–

SivV î%!›˛ Ó,_ ˛ôÓ˚fl˛ôÓ˚ˆÏÑ˛ Ó!£Éfl˛ôü≈ Ñ˛Ó˚ˆÏú Ó,_ î%!›˛Ó˚ ¢yïyÓ˚ò fl˛ôü≈ˆÏÑ˛Ó˚ ¢ÇÖƒy £ˆÏÓ ................ !›˛–

SvV r Óƒy¢yˆÏï≈Ó˚ ~Ñ˛!›˛ üAÑ%˛Ó˚ v˛zFâ˛ì˛y r £ˆÏúñ ~£zÓ˚)˛ô 4 !›˛ üAÑ%˛Ó˚ ˆõy›˛ xyÎ˚ì˛ò 1!›˛ ................ Óƒy¢yˆÏï≈Ó˚ ˆÜyúˆÏÑ˛Ó˚

xyÎ˚ì˛ Ï̂òÓ˚ ¢õyò–

SviV !Óòƒhfl˛ ˛ô!Ó˚¢ÇÖƒy !Ó¶˛yãò ì˛y!úÑ˛yÓ˚ ˆ«˛ˆÏe ˆÎ ˆ◊!íÓ˚ ˛ô!Ó˚¢ÇÖƒy ¢ÓˆÏâ˛ˆÏÎ˚ ˆÓ!ü ì˛yˆÏÑ˛ ................ ˆ◊!í ÓˆÏú–
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C. !ò¡¨!ú!Öì˛ ≤ÃŸ¿Ü%!úÓ˚ ¢ì˛ƒ òy !õÌƒy ˆú Ï̂Öy SˆÎÈÙÈˆÑ˛y Ï̂òy ˛ô§yâ˛!›˛V 1×5=5

SiV ˆÎÔÌ ÓƒÓ¢yÎ˚ XÈÙÈ~Ó˚ õ)úïò YÈÙÈ~Ó˚ õ)úï Ï̂òÓ˚ 
 1 

 3 xÇü £ Ï̂úñ X ~ÓÇ YÈÙÈ~Ó˚ ú¶˛ƒyÇˆÏüÓ˚ xò%˛ôyì˛ 3 : 1

SiiV xñ yÈÙÈ~Ó˚ ¢ Ï̂AÜ Óƒhfl˛ ˆ¶˛ Ï̂î ~ÓÇ y, z ÈÙÈ~Ó˚ ¢ Ï̂AÜ Óƒhfl˛ ÌyÑ˛ Ï̂úñ x, zÈÙÈ~Ó˚ ¢ Ï̂AÜ ¢Ó˚ú Ï̂¶˛ Ï̂î ÌyÑ˛ Ï̂Ó–

SiiiV Ssin21º + sin2 89º VÈÙÈ~Ó˚ õyò 1ñ

SivV !â˛ Ï̂eñ PQRÈÙÈ~Ó˚ 
 PS   SQ  =  PT   TR  ~ÓÇ PST  PRQ £ Ï̂úñ PQR ~Ñ˛!›˛ ¢õ!mÓy£% !e¶%̨ ã–

SvV r ~Ñ˛Ñ˛ ˜îˆÏá≈ƒÓ˚ Óƒy¢yï≈ !Ó!üT˛ ~Ñ˛!›˛ ˆÜyúÑ˛ ~ÓÇ ~Ñ˛!›˛ xï≈ˆÏÜyúˆÏÑ˛Ó˚ ¢õ@˘Ã ì˛ˆÏúÓ˚ ˆ«˛eö˛ˆÏúÓ˚ xò%̨ ôyì˛ £ˆÏÓ 4:3

SviV ˆúÖ!â˛ Ï̂eÓ˚ ˆÑ˛Óú Ó,£_Ó˚ ¢)â˛Ñ˛ ~ÓÇ «%̨ oì˛Ó˚ ¢)â˛Ñ˛ Áãy£z¶˛m Ï̂Î˚Ó˚ ˆäÈî!Ó®% ˆÌ Ï̂Ñ˛ õïƒõyÓ˚ õyò ˛ôyÁÎ˚y ÎyÎ˚ !Ñ˛hs$̨

ˆÎÈÙÈˆÑ˛yˆÏòy ~Ñ˛!›˛ Áãy£z¶˛ ˆÌˆÏÑ˛ õïƒõyÓ˚ õyò ˛ôyÁÎ˚y ÎyÎ˚ òy–

2. !ò¡¨!ú!Öì˛ ≤ÃŸ¿Ü%!úÓ˚ v z̨_Ó˚ îyÁ ı SˆÎ ˆÑ˛y Ï̂òy îü!›˛V 2×10=20

SiV ˛ôÌ î%á≈›˛òyÓ˚ ¢ÇÖƒy ≤Ã!ì˛ ÓäÈÓ˚ ì˛yÓ˚ ˛ô)Ó≈Óì≈˛# ÓäÈˆÏÓ˚Ó˚ ì%̨ úòyÎ˚ 10% £…y¢ ˛ôyÎ˚– 2017 ¢yˆÏú 54!›˛ ˛ôÌ î%á≈›˛òy á›˛ˆÏúñ

2016 ¢yˆÏú Ñ˛ì˛Ü%!ú ˛ôÌ î%á≈›˛òy áˆÏ›˛!äÈú⁄

SiiV Óy!°Ï≈Ñ˛ 20% â˛Ñ ̨ Ó,!Âï £yÓ˚ ¢%̂ Ïî Ñ˛ì˛ ÓäÈˆÏÓ˚ 1000 ›˛yÑ˛yÓ˚ ¢õ)ú â˛Ñ ̨ Ó,!Âï 1440 ›˛yÑ˛y £ˆÏÓ⁄

SiiiV x  y  ~ÓÇ y = a2  ÎÖò x = a, y- ˆÑ˛ x myÓ˚y ≤ÃÑ˛yü Ñ˛ˆÏÓ˚y–

(iv) ax2 – (a2+1) x + a = 0 (a=/ 0) !máyì˛ ¢õ#Ñ˛Ó˚í!›˛Ó˚ Ó#ãmˆÏÎ˚Ó˚ õˆÏïƒ ¢¡ôÑ≈˛ Ñ˛# ì˛y !òí≈Î˚ Ñ˛Ó˚–

SvV ~Ñ˛!›˛ üAÑ%˛ ~ÓÇ ~Ñ˛!›˛ ˆâ˛yˆÏàÓ˚ Óƒy¢yï≈ ¢õyò !Ñ˛hs$˛ üAÑ%̨ Ó˚ v˛zFâ˛ì˛y ˆâ˛yˆÏàÓ˚ v˛zFâ˛ì˛yÓ˚ !mÜ%í– üAÑ%̨  ~ÓÇ ˆâ˛yˆÏàÓ˚

xyÎ˚ì˛ˆÏòÓ˚ xò%˛ôyì˛ Ñ˛ì˛ £ˆÏÓ⁄

SviV ˆÑ˛yˆÏòy üAÑ%˛Ó˚ !ì˛Î≈Ñ˛ v z̨Fâ˛ì˛y v z̨£yÓ˚ ¶)˛!õÓ˚ Óƒy¢yˆÏï≈Ó˚ 4 Ü%íñ üAÑ%̨ !›˛Ó˚ ÓÑ ̨ ì˛ˆÏúÓ˚ ˆ«˛eö˛ú 16  ÓÜ≈!õ›˛yÓ˚ £ Ï̂úñ ~Ó˚

Óƒy Ï̂¢Ó˚ ˜îá≈ƒ Ñ˛ì˛⁄

SviiV O ˆÑ˛w!Ó!üT˛ Ó,̂ Ï_ PQ ~ÓÇ RS î%!›˛ ¢õyò ~ÓÇ ¢õyhs˛Ó˚yú ãƒy ÎyˆÏîÓ˚ ≤ÃˆÏì˛ƒÑ˛!›˛Ó˚ ˜îá≈ƒ 20 ˆ¢!õ.– Ó,_!›˛Ó˚

Óƒy¢yï≈ 13 ˆ¢!õ. £ˆÏúñ ãƒy î%!›˛Ó˚ õˆÏïƒ î)Ó˚c Ñ˛ì˛⁄

SviiiV !â˛ Ï̂eñ O ˆÑ˛w !Ó!üT˛ Ó,ˆÏ_Ó˚ v˛z˛ôÓ˚ A !Ó®%ˆÏì˛ AT ~Ñ˛!›˛ fl˛ôü≈Ñ˛– BC ÓƒyˆÏ¢Ó˚ Ó!ï≈ì˛yÇü fl˛ôü≈Ñ˛ˆÏÑ˛ T !Ó®%̂ Ïì˛ ˆäÈî

Ñ˛ˆÏÓ˚– ABC = 25º £ˆÏúñ ATB ÈÙÈ~Ó˚ õyò !òí≈Î˚ Ñ˛Ó˚–

SixV PQRÈÙÈ~Ó˚ QRÈÙÈ~Ó˚ ¢õyhs˛Ó˚yú STñ PQ-ˆÑ˛ S !Ó®%ˆÏì˛ ~ÓÇ PR-ˆÑ˛ T !Ó®%̂ Ïì˛ ˆäÈî Ñ˛ Ï̂Ó˚ñ PQ = (x+1) ~Ñ˛Ñ˛

PS = 3 ~Ñ˛Ñ˛ PR = (x+6) ~Ñ˛Ñ˛ ~ÓÇ PT = 6 ~Ñ˛Ñ˛ £ˆÏúñ xÈÙÈ~Ó˚ õyò !òí≈Î˚ Ñ˛Ó˚–

SxV Î!î tan  = cot  £Î˚ ~ÓÇ 0º <  < 90º, 0º <  < 90º £ Ï̂úñ cos (+)ÈÙÈ~Ó˚ õyò !òí≈Î˚ Ñ˛Ó˚–

SxiV ¢õˆÏÑ˛yí# ¢õ!mÓy£% !e¶%̨ ˆÏãÓ˚ ≤ÃˆÏì˛ƒÑ˛!›˛ ˆÑ˛yˆÏíÓ˚ Ó,_#Î˚õyò !òí≈Î˚ Ñ˛Ó˚ñ

SxiiV ˆÑ˛yˆÏòy ì˛ˆÏÌƒ Ñ˛!“ì˛ Üv˛¸ñ a = 50ñ ̂ ◊!íÈÙÈ˜îá≈ƒñ h=20, ̂ õy›˛ ̨ ô!Ó˚¢ÇÖƒyñ fi = 50 ~ÓÇ fi ui = 10 £ˆÏúñ ì˛Ìƒ!›˛Ó˚

ˆÎÔ!ÜÑ˛ Üv ¸̨ !òí≈Î˚ Ñ˛ˆÏÓ˚yñ ˆÎÖyˆÏò ui = ≤Ã!ì˛ ~Ñ˛Ñ˛ ˆ◊!í ˜î Ï̂á≈ƒÓ˚ ãòƒ Ñ˛!“ì˛ Ü Ï̂v ¸̨Ó˚ ¢y Į̈̂ ô Ï̂«˛ â˛ Ï̂úÓ˚ õyòÜ%!úÓ˚

!Óâ%˛ƒ!ì˛–

P

Q R
S T
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3. Óy!°Ï≈Ñ˛ 5% £yÓ˚ ¢%ˆÏî Ñ˛ì˛ ›˛yÑ˛yÓ˚ 2 ÓäÈ Ï̂Ó˚Ó˚ ¢Ó˚ú ¢%î Á â˛Ñ ̨ Ó,!Âï ¢%̂ ÏîÓ˚ xhs˛Ó˚ 10 ›˛yÑ˛y £ˆÏÓ ì˛y !òí≈Î˚ Ñ˛Ó˚–

xÌÓy

î%£z Órï% ÎÌyÑ ̨ ˆÏõ 100000 ›˛yÑ˛y ~ÓÇ 150000 ›˛yÑ˛y !òˆÏÎ˚ ~Ñ˛!›˛ ÓƒÓ¢y ü%Ó˚% Ñ˛ˆÏÓ˚– ÓäÈˆÏÓ˚Ó˚ ˆüˆÏ°Ï ˆõy›˛ úy¶˛ £Î˚ 50000
›˛yÑ˛yñ ~£z úyˆÏ¶˛Ó˚ 20% ì˛yÓ˚y £z™%̂ ÏÓ˚̂ Ï™ ãõy ˆîÎ˚– ãõy ˆîÁÎ˚yÓ˚ ˛ôÓ˚ xÓ!üT˛ úy Ï̂¶˛Ó˚ 

 1 
 4  xÇü ì˛yÓ˚y ¢õyò ¶˛yˆÏÜ ¶˛yÜ

Ñ˛ˆÏÓ˚ ˆòÎ˚– Óy!Ñ˛ úy¶˛ ì˛yÓ˚y õ%úïˆÏòÓ˚ xò%̨ ôyˆÏì˛ ¶˛yÜ Ñ˛ˆÏÓ˚ !òˆÏú ≤ÃˆÏì˛ƒˆÏÑ˛Ó˚ ú¶˛ƒyÇü Ñ˛ì˛ £ˆÏÓ ì˛y !òí≈Î˚ Ñ˛ˆÏÓ˚y– 5

4. ¢õyïyò Ñ˛ˆÏÓ˚y ı S
x+5   x–5V2 + x+5   x–5 – 12 = 0

xÌÓy

Î!î î%£z xˆÏAÑ˛Ó˚ ~Ñ˛!›˛ ïòydÑ˛ ¢ÇÖƒyˆÏÑ˛ v z̨£yÓ˚ îüˆÏÑ˛Ó˚ áˆÏÓ˚Ó˚ xAÑ˛ !îˆÏÎ˚ Ü%í Ñ˛Ó˚ˆÏú Ü%íö˛ú 117 ~ÓÇ ~Ñ˛ Ï̂Ñ˛Ó˚ á Ï̂Ó˚Ó˚

xAÑ˛ îü Ï̂Ñ˛Ó˚ á Ï̂Ó˚Ó˚ x Ï̂AÑ˛Ó˚ !ì˛òÜ%í £Î˚ñ ì˛ Ï̂Ó ¢ÇÖƒy!›˛ !òí≈Î˚ Ñ˛ Ï̂Ó˚y– 3

5. ¢Ó˚ú Ñ˛ Ï̂Ó˚y ı
3 3 2 2 5–
2 5 5 – 3 2 3


 

xÌÓy

ˆÜyúˆÏÑ˛Ó˚ xyÎ˚ì˛ò ˆÜyúˆÏÑ˛Ó˚ Óƒy¢yˆÏï≈Ó˚ ˜îˆÏá≈ƒÓ˚ !eáyˆÏì˛Ó˚ ¢ˆÏAÜ ¢Ó˚úˆÏ¶˛ˆÏî xyˆÏäÈ– ~Ñ˛!›˛ !òˆÏÓ˚›˛ !¢¢yÓ˚ ˆÜyúˆÏÑ˛Ó˚

ÓƒyˆÏ¢Ó˚ ˜îá≈ƒ 12 ˆ¢!õ– ~£z ˆÜyúÑ˛!›˛ Ü!úˆÏÎ˚ !ì˛ò!›˛ òì%˛ò !òˆÏÓ˚›˛ ˆÜyúÑ˛ ˜ì˛!Ó˚ Ñ˛Ó˚y £ˆÏúy ~ÓÇ ÜúyˆÏòyÓ˚ ö˛ˆÏúñ

xyÎ˚ì˛ˆÏòÓ˚ ˆÑ˛yˆÏòy ˛ô!Ó˚Óì≈˛ò £Î˚ òy– ~ˆÏîÓ˚ î%!›˛Ó˚ Óƒy¢yˆÏï≈Ó˚ ˜îá≈ƒ 3 ˆ¢!õ. Á 4 ˆ¢!õ. £ˆÏú ì,̨ ì˛#Î˚!›˛Ó˚ ÓƒyˆÏ¢Ó˚ ˜îá≈ƒ

ˆ¶˛îì˛_¥ ≤ÃˆÏÎ˚yÜ Ñ˛ˆÏÓ˚ !òí≈Î˚ Ñ˛ˆÏÓ˚y– 3

6. a2 : (yb + zc) = b2 : (zc + xa) = c2 : (xa + yb) = 1 £ Ï̂úñ

ˆîÖyÁ ˆÎñ 
   x       x+a +    y       y+b  +    z       z+c  = 1

xÌÓy

a, b, c, d Ñ ˛!õÑ˛ ¢õyò%˛ôyì˛# £ˆÏúñ ˆîÖyÁ ˆÎñ    
a2–b2

    
  b2–c2

   =    b
2–c2

    
  c2–d2

3

7. ≤Ãõyò Ñ˛ Ï̂Ó˚y ı ˆÎÈ ˆÑ˛yˆÏòy !e¶%˛ˆÏãÓ˚ ~Ñ˛!›˛ Óy£%Ó˚ v˛z˛ôÓ˚ x!AÑ˛ì˛ ÓÜ≈ˆÏ«˛ˆÏeÓ˚ ˆ«˛eö˛ú x˛ôÓ˚ î%£z Óy£%Ó˚ v˛z˛ôÓ˚ x!AÑ˛ì˛

ÓÜ≈̂ Ï«˛em Ï̂Î˚Ó˚ ˆ«˛eö˛ Ï̂úÓ˚ ¢õ!T˛Ó˚ ¢õyò £ Ï̂úñ ≤ÃÌõ Óy£%Ó˚ !Ó˛ôÓ˚#ì˛ ˆÑ˛yí!›˛ ¢õ Ï̂Ñ˛yí £ Ï̂Ó–

xÌÓy

≤Ãõyò Ñ˛ Ï̂Ó˚y ı Ó,̂ Ï_Ó˚ ˆÑ˛yˆÏòy !Ó®%̂ Ïì˛ fl˛ôü≈Ñ˛ Á Á£z fl˛ôü≈!Ó®%Üyõ# Óƒy¢yï≈ ˛ôÓ˚fl˛ôÓ˚ ú¡∫¶˛yˆÏÓ xÓ!fiÌì˛– 5

8. ABCÈÙÈ~Ó˚ ü#°Ï≈!Ó®% A ˆÌˆÏÑ˛ BC Óy£%Ó˚ v˛z˛ôÓ˚ AD ú¡∫ Îy BC Óy£%ˆÏÑ˛ D !Ó®%̂ Ïì˛ ˆäÈî Ñ˛ˆÏÓ˚ˆÏäÈ ~ÓÇ AD2=BD.CD
£ Ï̂úñ ≤Ãõyí Ñ˛Ó˚ ˆÎñ ABC ~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶%̨ ã ~ÓÇ A = 90º
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xÌÓy

O ˆÑ˛w#Î˚ ~Ñ˛!›˛ Ó,_ x§yÑ˛ ÎyÓ˚ ~Ñ˛!›˛ Óƒy¢ AB ~ÓÇ A !Ó®%ˆÏì˛ Ó,ˆÏ_Ó˚ fl˛ôü≈Ñ˛ PAQ; PAQÈÙÈ~Ó˚ ¢õyhs˛Ó˚yú ãƒy RS;
Î%!=˛ !î Ï̂Î˚ ≤Ãõyí Ñ˛Ó˚ ˆÎñ AB, RSÈÙÈ~Ó˚ ú¡∫ ¢õ!mÖ[˛Ñ˛–

                                                                                                                                        3

9. 7 ˆ¢!õ ~ÓÇ 3 ˆ¢!õ. ˜îˆÏá≈ƒÓ˚ ¢Ó˚úˆÏÓ˚ÖyÇü î%!›˛Ó˚ õïƒ¢õyò%̨ ôyì˛# xAÑ˛ò Ñ˛Ó˚ ~ÓÇ !â˛e ˆÌˆÏÑ˛ ˆõˆÏ˛ô 21ÈÙÈ~Ó˚ õyò !òí≈Î˚

Ñ˛ˆÏÓ˚y– Sü%ï%õye xAÑ˛ò !â˛£´ !îˆÏì˛ £ˆÏÓV

xÌÓy

~Ñ˛!›˛ ¢õ!mÓy£% !e¶%˛ã xAÑ˛ò Ñ˛ˆÏÓ˚y ÎyÓ˚ ¶)˛!õÓ˚ ˜îá≈ƒ 5 ˆ¢!õ. ~ÓÇ ¢õyò Óy£%mˆÏÎ˚Ó˚ ≤ÃˆÏì˛ƒÑ˛!›˛Ó˚ ˜îá≈ƒ 6 ˆ¢!õñ Á£z

!e¶%̨ ˆÏãÓ˚ xhs˛Ó≈,_ xAÑ˛ò Ñ˛ˆÏÓ˚y Sü%ï%õye xAÑ˛ò !â˛£´ !îˆÏì˛ £ˆÏÓV– 5

10. ˆÎÈÙÈˆÑ˛y Ï̂òy 2 !›˛ ≤Ã Ï̂Ÿ¿Ó˚ v z̨_Ó˚ îyÁ ı 3×2=6

SiV ~Ñ˛!›˛ ¢õˆÏÑ˛yí# !e¶%˛ˆÏãÓ˚ ¢)∏ˆÏÑ˛yí î%!›˛Ó˚ ˛ô!Ó˚õyˆÏ˛ôÓ˚ xhs˛Ó˚ 10º £ˆÏúñ ˆÑ˛yí î%!›˛Ó˚ Ó,_#Î˚õyò !òí≈Î˚ Ñ˛ˆÏÓ˚y–

SiiV Î!î tan  =  x  y  £Î˚ñ ì˛y£ Ï̂ú ˆîÖyÁ ˆÎñ sin – cos =     x–y    
                   x2+y2

SiiiV ≤Ãõyí Ñ˛ˆÏÓ˚y ˆÎñ cot 12º cot 38º cot 52º cot 78º cot 60º =  1        3

11. ˆÎÈÙÈˆÑ˛y Ï̂òy 2 !›˛ ≤Ã Ï̂Ÿ¿Ó˚ v z̨_Ó˚ îyÁ ı 4×2=8

SiV 28 ˆ¢!õ ˜îˆÏá≈ƒÓ˚ Óƒy¢ !Ó!üT˛ ~Ñ˛!›˛ ú¡∫ Ó,_yÑ˛yÓ˚ ˆâ˛yˆÏà !Ñ˛ä%È ãú xyˆÏäÈ ~ÓÇ ì˛yˆÏì˛ ¢õyò ÓƒyˆÏ¢Ó˚ !ì˛ò!›˛ !òˆÏÓ˚›˛

ˆúy£yÓ˚ ˆÜyúÑ˛ ¢¡ô)í≈ ˆv˛yÓyˆÏòy ÎyÎ˚– ˆÜyúÑ˛Ü%!ú ˆv˛yÓyˆÏòyÓ˚ xyˆÏÜ ãúì˛ˆÏúÓ˚ ˆÎ v˛zFâ˛ì˛y !äÈú ˆÜyúÑ˛Ü%!ú

ˆv˛yÓyˆÏòyÓ˚ ö˛ˆÏú ãúì˛ˆÏúÓ˚ v˛zFâ˛ì˛y ì˛yÓ˚ ˆÌˆÏÑ˛ 7 ˆ¢!õ. Ó,!Âï ˛ôyÎ˚– ˆÜyúÑ˛Ü%!úÓ˚ Óƒy Ï̂¢Ó˚ ˜îá≈ƒ !òí≈Î˚ Ñ˛ Ï̂Ó˚y–

SiiV ~Ñ˛!›˛ ú¡∫ Ó,_yÑ˛yÓ˚ üAÑ%˛Ó˚ ¶)˛!õì˛ˆÏúÓ˚ Óƒy¢ 21 !õ›˛yÓ˚ ~ÓÇ v˛zFâ˛ì˛y 14 !õ›˛yÓ˚– ≤Ã!ì˛ ÓÜ≈!õ›˛yÓ˚ 1.50 ›˛yÑ˛y !£¢yˆÏÓ

˛ôyŸª≈ì˛ú Ó˚Ç Ñ˛Ó˚ˆÏì˛ Ñ˛ì˛ ›˛yÑ˛y ÖÓ˚â˛ ˛ôv˛¸ˆÏÓ ì˛y !òí≈Î˚ Ñ˛ˆÏÓ˚y–

SiiiV ~Ñ˛!›˛ !äÈo !îˆÏÎ˚ ãy£yˆÏãÓ˚ ˆÖyˆÏú 220 !Ñ˛ˆÏúy!ú›˛yÓ˚ ãú ë%̨ ˆÏÑ˛ˆÏäÈ– !äÈo!›˛ Órï Ñ˛Ó˚yÓ˚ ˛ôÓ˚ ãú !òÑ˛yˆÏüÓ˚ ãòƒ ~Ñ˛!›˛

˛ôy¡ô úyÜyˆÏòy £ˆÏÎ˚ˆÏäÈ– ˛ôy¡ô!›˛Ó˚ ˛ôy£ẑ Ï˛ôÓ˚ ÓƒyˆÏ¢Ó˚ ˜îá≈ƒ 20 ˆ¢!õ. ~ÓÇ â˛yú% xÓfiÌyÎ˚ ãˆÏúÓ˚ Ü!ì˛ˆÏÓÜ !õ!òˆÏ›˛

350 !õ›˛yÓ˚ £ˆÏúñ ¢õhfl˛ ãú !òÑ˛yü Ñ˛Ó˚ˆÏì˛ ˛ôy¡ô!›˛ Ñ˛ì˛«˛í â˛yú% Ó˚yÖˆÏì˛ £ˆÏÓ ì˛y !òí≈Î˚ Ñ˛ˆÏÓ˚y–

12. 200 !õ›˛yÓ˚ v˛z§â%˛ ~Ñ˛!›˛ Óy!v˛¸Ó˚ äÈyî ˆÌˆÏÑ˛ ˆîÖˆÏú !‡˛Ñ˛ !Ó˛ôÓ˚#ì˛ !îˆÏÑ˛ x˛ôÓ˚ ~Ñ˛!›˛ Óy!v˛¸Ó˚ â)˛v˛¸y Á ˛ôyî!Ó®%Ó˚ xÓò!ì˛ ˆÑ˛yí

ÎÌyÑ ̨ ˆÏõ 30º ~ÓÇ 60º Óy!v˛¸!›˛Ó˚ v˛zFâ˛ì˛y !òí≈Î˚ Ñ˛ˆÏÓ˚y– 5

xÌÓy

¢)̂ ÏÎ≈Ó̊ v z̨ß̈!ì˛ ˆÑ˛yí 30º ˆÌ Ï̂Ñ˛ Ó,!Âï ˆ˛ô Ï̂Î̊ 45º £ Ï̂úñ ~Ñ˛!›˛ Ö§%!›˛Ó̊ äÈyÎ̊yÓ̊ ˜îá≈ƒ 3 !õ›˛yÓ̊ Ñ˛ Ï̂õ ÎyÎ̊– Ö§%!›˛!›˛Ó̊ v z̨Fâ˛ì˛y !òí≈Î̊ Ñ˛ Ï̂Ó̊y–
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13. ˆÎÈÙÈˆÑ˛y Ï̂òy 2!›˛ ≤Ã Ï̂Ÿ¿Ó˚ v z̨_Ó˚ îyÁ ı 4×2=8

SiV ~Ñ˛!›˛ Ñ˛õ≈¢)!â˛ˆÏì˛ v˛z˛ô!fiÌì˛ 100 ã Ï̂òÓ˚ ÓÎ˚¢ ò# Ï̂â˛Ó˚ äÈ Ï̂Ñ˛ ˆîÁÎ˚y £ Ï̂úy ˙ 100 ãò ˆúy Ï̂Ñ˛Ó˚ Üv ¸̨ ÓÎ˚¢ !òí≈Î˚ Ñ˛ Ï̂Ó˚y–

SˆÎˆÏÑ˛yˆÏòy ˛ôÂï!ì˛ˆÏì˛V

 ÓÎ˚¢ SÓäÈ Ï̂Ó˚V 10-20 20-30 30-40 40-50 50-60 60-70
ˆúyÑ˛ ¢ÇÖƒy 12 08 22 20 18 20

SiV ˆ◊!í 0-5 5-10 10-15 15-20 20-25 25-30
˛ô!Ó˚¢ÇÖƒy 04 10 15 08 03 05

≤Ãî_ ì˛ Ï̂ÌƒÓ˚ Ñ ̨ õ Ï̂ÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy !Ó¶˛yãò ì˛y!úÑ˛y SÓ,£_Ó˚ ¢)â˛Ñ˛V ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ äÈÑ˛ Ñ˛yÜ Ï̂ã Áãy£z¶˛ xAÑ˛ò Ñ˛ Ï̂Ó˚y–

SiiV ò#ˆÏâ˛Ó˚ ˛ô!Ó˚¢ÇÖƒy !Ó¶˛yãˆÏòÓ˚ myÓ˚y ≤Ãî_ ì˛Ìƒ!›˛Ó˚ ¢ÇÖƒyÜ%Ó%̊õyò !òí≈Î˚ Ñ˛ˆÏÓ˚y–

o Ï̂ÓƒÓ˚ xyÑ˛y Ï̂Ó˚Ó˚ ò¡∫Ó˚ 4-8 8-12 12-16 16-20 20-24 24-28 28-32
˛ô!Ó˚¢ÇÖƒy 9 10 18 14 10 6 3
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 !máyì˛ ¢õ#Ñ˛Ó˚í ¢ÇÑ ̨ yhs˛ !Ñ˛ä%È ú«˛í#Î˚ !Ó°ÏÎ˚ ı

1. ax2 + bx + c = 0 (a=/ 0) ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ Ó#ãî%!›˛ ÁˆÎÖy Ï̂ò a, b, c Óyhfl˛Ó ¢ÇÖƒy–

 ̂ Î ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ Ó#ã î%!›˛ ÁÈÙÈ~Ó˚ x Ï̂òyòƒÑ˛ ̂ ¢£z ¢õ#Ñ˛Ó˚í!›˛ !òí≈Î˚ Ñ˛!Ó˚–

≤ÃÌõ Á !mì˛#Î˚ ¢õ#Ñ˛Ó˚í î%!›˛Ó˚ ¢£ÜÜ%!úÓ˚ !õú ú«˛ƒ Ñ˛!Ó˚–

v˛zîy£Ó˚í !£¢yˆÏÓñ x2 + 2x + 3 = 0  ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ Ó#ã î%!›˛ Á–
~Öy Ï̂òñ x2  -~Ó˚ ¢£Ü 1ñ

Èx1
ÈÙÈ~Ó˚ ¢£Ü 2 ~ÓÇ

x0
ÈÙÈ~Ó˚ ¢£Ü 3

ˆÎ ¢õ#Ñ˛Ó̊ Ï̂íÓ̊ Ó#ãî%!›˛       ~ÓÇ ˆ¢£z ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ x2
  ñ x1

 ~ÓÇ x0
 ÈÙÈ~Ó˚ ¢£ÜÜ%!ú !òí≈Î˚ Ñ˛!Ó˚–

2. ax2 + bx + c = 0ñ (a=/ 0) ˆÎÖy Ï̂ò a, b ~ÓÇ c Óyhfl˛Ó ¢ÇÖƒyñ ¢õ#Ñ˛Ó˚í!›˛Ó˚ ~Ñ˛!›˛ õ)úî Ó#ã  £ Ï̂ú  q,ÈaÙÈ~Ó̊ Ü%íò#Î̊Ñ˛

~ÓÇ p, cÙÈ~Ó˚ Ü%íò#Î˚Ñ˛ £ Ï̂Ó–

!ì˛ò!›˛ v z̨îy£Ó̊ Ï̂íÓ̊ ¢y£y Ï̂Îƒ Ó=˛Óƒ!›˛ Îyâ˛y£z Ñ˛!Ó̊–

6x2 + 7x + 3 = 0 ¢õ#Ñ˛Ó˚í!›˛Ó˚ ¢Ω˛yÓƒ õ)úî Ó#ãÜ%!ú !Ñ˛ !Ñ˛ £ Ï̂ì˛ ôy Ï̂Ó˚ ì˛y v z̨̨ ô Ï̂Ó˚Ó˚ Ó=˛Óƒ!›˛Ó˚ ¢y£yÎƒ !ò Ï̂Î˚ !ú!Ö–

3. ax2 + bx + c = 0ñ (a=/ 0) ˆÎÖy Ï̂ò  a, b, c Óyhfl˛Ó ¢ÇÖƒy ~ÓÇÁ ¢õ#Ñ˛Ó˚í!›˛Ó˚ î%!›˛ Ó#ã–

ÁÓ# Ï̂ãÓ˚ ~Ñ˛!›˛ Ó£%̨ ôî# x Į̈̂ ô«˛Ñ˛  f () ˆÑ˛ ≤Ã!ì˛¢õ x Į̈̂ ô«˛Ñ˛ Óúy £ Ï̂Ó Î!î

f () = f ()  £Î˚–

v˛zîy£Ó˚í !£¢yˆÏÓñ f  () =   Ó#ã î%!›˛Ó˚ ~Ñ˛!›˛ ≤Ã!ì˛¢õ x Į̈̂ ô«˛Ñ˛

 ~ÓÇÈÙÈˆÑ˛ Ó#ãm Ï̂Î˚Ó˚ ≤ÃyÌ!õÑ˛ ≤Ã!ì˛¢õ x Į̈̂ ô«˛Ñ˛ Selementary symmetric functions of rootsV Ó Ï̂ú–

~ÓÇÈÙÈ~Ó˚ õy Ï̂òÓ˚ ¢y£yÎƒ !ò Ï̂Î˚ xyõÓ˚y Ó#ãm Ï̂Î˚Ó˚ ˆÎ ˆÑ˛y Ï̂òy ≤Ã!ì˛¢õ Ó£%̨ ôî# x Į̈̂ ô«˛ Ï̂Ñ˛Ó˚ õyò ¢£ Ï̂ã !òí≈Î˚ Ñ˛Ó˚̂ Ïì˛

˛ôyÓ̊ Ï̂Óy– !Ñ˛hs$̨

Î!î Ó#ãm Ï̂Î˚Ó˚ Ó£%̨ ôî# x Į̈̂ ô«˛Ñ˛!›˛ ≤Ã!ì˛¢õ òy £Î˚ ì˛y£ Ï̂ú õyò !òí≈Î˚ Ñ˛Ó˚y Ñ˛!‡˛ò £ Ï̂Ó–

v z̨îy£Ó˚í !£¢y Ï̂Óñ 6x2 + 7x + 3 = 0  ¢õ#Ñ˛Ó˚í!›˛Ó˚ Ó#ã î%!›˛ Á £ Ï̂ú ~ÓÇ ÈÙÈ~Ó˚ õy Ï̂òÓ˚ ¢y£yÎƒ !ò Ï̂Î˚

4.    ax2 + bx + c (a=/ 0)ñ  ˆÎÖy Ï̂ò a, b, c Óyhfl˛Ó ¢ÇÖƒyñ ~Ñ˛!›˛ !máyì˛ Ó£%̨ ôî# ¢ÇÖƒyõyúy–

  ax2 + bx + c = (dx + e ) (fx + g)ñ ˆÎÖy Ï̂ò d, e, f  ~ÓÇ g Óyhfl˛Ó ¢ÇÖƒy–

~£zÓ)̨̊ ô v z̨Í˛ôyî Ï̂Ñ˛ !Ó Ï̂Ÿ’°Ïí Ñ˛Ó˚y ¢Ω˛Ó £ Ï̂Ó òy Î!î òy ~Ñ˛!›˛ ˆõÔ!úÑ˛ ¢ÇÖƒy ˛p ˛ôyÁÎ˚y ÎyÎ˚ ˆÎÖy Ï̂ò p, b ÈÁ cÈÙÈÈ~Ó˚

Ü%íò#Î˚Ñ˛ !Ñ˛hs$̨   p, a ~Ó˚ Ü%íò#Î˚Ñ˛ òÎ˚ ~ÓÇñ Èp2, c ÙÈ~Ó˚ Ü%íò#Î˚Ñ˛ òÎ˚–

v z̨îy£Ó˚í !£¢y Ï̂Óñ 7x2 + 4x + 2  ÈÙÈˆÑ˛ î%!›˛ ~Ñ˛áyì˛ v z̨Í˛ôyî Ï̂Ñ˛Ó˚ Ü%íö˛ú !£¢y Ï̂Ó ≤ÃÑ˛yü Ñ˛Ó˚y ¢Ω˛Ó òÎ˚–

1


1


p
q

~Ó˚ õyò !òí≈Î˚ Ñ˛!Ó˚ ~ÓÇ

~Ó˚ õyò !òí≈Î˚ Ñ˛!Ó˚ ~ÓÇ







 +(i)




(ii) 


+
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îüõ ̂ ◊!íÓ̊ Ü!í Ï̂ì˛Ó̊ ̨ôy‡˛Ñ ̨ Ï̂õ ã#Óò Ñ%̨ üúì˛y !ÓÑ˛y Ï̂üÓ̊ òyòyò ̂ «˛e !ò Ï̂Î̊ xy Ï̂úyâ˛òy

Óƒ!=˛ã#ÓˆÏòÓ˚ ¢Óy≈AÜ#í !ÓÑ˛yü£z £ˆÏúy !ü«˛yÓ˚ õ)ú ú«˛ƒñ ~£z !ü«˛y ì˛y£z ã#ÓòÓƒy˛ô# !ü«˛y (Lifelong learning)–

!ü«˛yÌ#≈Ó˚ ≤Ãyì˛ƒ!£Ñ˛ ã#ÓˆÏòÓ˚ òyòy áyì˛ÈÙÈ≤Ã!ì˛áyˆÏì˛Ó˚ õyïƒˆÏõ x!ã≈ì˛ x!¶˛K˛ì˛yÓ˚ ¢ˆÏAÜ !ÓîƒyúÎ˚ !ü«˛yÓ˚ ì˛ˆÏ_¥Ó˚ ¢!‡˛Ñ˛ ¢Ç!õ◊í

á›˛ˆÏú !ü«˛yÌ#≈Ó˚ !ÓÑ˛yü ¢!‡˛Ñ˛˛ôˆÏÌ ˛ô!Ó˚â˛y!úì˛ £Î˚– !Ñ˛hs$˛ !ÓîƒyúˆÏÎ˚Ó˚ ˛ôy‡˛Ñ ̨ õ !Ñ˛ !ÓîƒyúÎ˚ !ü«˛yÓ˚ ¢õy!ÆˆÏì˛ !ü«˛yÌ#≈Ó˚ Óy!Ñ˛

ã#ÓˆÏòÓ˚ ¢Ñ˛ú ¢Ω˛yÓƒ ˛≤Ã!ì˛Ñ)˛úì˛yˆÏÑ˛ ˆõyÑ˛y!ÏÓúy Ñ˛Ó˚ˆÏì˛ ¢«˛õ Ñ˛ˆÏÓ˚⁄ ~£z ˛ôy‡˛Ñ ̨ õ !Ñ˛ !ü«˛yÌ#≈ˆÏÑ˛ ≤Ã!ì˛Ñ)̨ ú ˛ô!Ó˚!fiÌ!ì˛Ó ̊õˆÏïƒÁ

ú%!Ñ˛ˆÏÎ˚ ÌyÑ˛y ò)ƒòì˛õ ¢%ˆÏÎyÜˆÏÑ˛ (Opportunity) ÓƒÓ£yÓ˚ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚AÜõ Ñ˛ˆÏÓ˚ ˆì˛yˆÏú⁄ v˛z̨ ôˆÏÓ˚y=˛ ≤Ã!ì˛Ñ)̨ úì˛yÓ˚ õ%̂ ÏÖyõ%!Ö £ˆÏú

òyòy ïÓ˚ˆÏòÓ˚ ã#Óò Ñ%˛üúì˛yÓ˚ (Life skill) ≤Ã Ï̂Î˚yãò £Î˚ –

!ÓîƒyúˆÏÎ˚Ó˚ ˛ôy‡˛Ñ ˛ˆÏõÓ˚ òyòy!Óï ¢#õyÓÂïì˛yˆÏÑ˛ x!ì˛Ñ ̨ õ Ñ˛ˆÏÓ˚ñ äÈyeäÈye#ˆÏîÓ˚ !òˆÏãÓ˚ !¶˛ì˛ˆÏÓ˚Ó˚ Á Óy£ẑ ÏÓ˚Ó˚ òyòy x!òÿ˛Îì̊˛y

Á â˛yˆÏ˛ôÓ˚ õ%ˆÏÖyõ%!Ö £ÁÎ˚yñ xy˛ôò x!hfl˛c ÓãyÎ˚ Ó˚yÖyñ xhs˛!ò≈!£ì˛ Ü%íyÓ!úˆÏÑ˛ !ÓÑ˛!üì˛ Ñ˛Ó˚yñ !òˆÏãˆÏÑ˛ o%ì˛ ˛ô!Ó˚Óì≈˛òü#ú

ãÜˆÏì˛Ó˚ v z̨̨ ôˆÏÎyÜ# Ñ˛ˆÏÓ˚ ˆì˛yúy ~ÓÇ ¢ÇˆÏÓîòü#ú Á ¢õyãõòfl˛Ò õyò%°Ï !£¢yˆÏÓ ÜˆÏv ¸̨ ˆì˛yúyÓ˚ ãòƒ ì˛yÓ˚ â˛y£z !ÓˆÏü°Ï ïÓ˚ˆÏòÓ˚

!ü«˛y– ~£z !ü«˛y£z £ˆÏúy ã#Óò Ñ%̨ üúì˛yÓ˚ !ü«˛yñ Îy !ÓîƒyúˆÏÎ˚Ó˚ ˛ôy‡˛Ñ ̨ ˆÏõÓ˚ ˛ô!Ó˚˛ô)Ó˚Ñ˛ £ˆÏì˛ ˛ôyˆÏÓ˚– äÈyeäÈye#ˆÏîÓ˚ î«˛ì˛y Ó,!ÂïÓ˚

v ẑ̨ ÏjˆÏüƒ ~£z !ü«˛y ˆîÁÎ˚y ˆÎˆÏì˛ ˛ôyˆÏÓ˚–  ã#Óò Ñ%̨ üúì˛y ˆÓÔ!ÂïÑ˛ !ÓÑ˛yü Ñ˛ˆÏÓ˚ñ Ñ˛yÎ≈Ñ˛Ó˚# ¢ÇˆÏÎyÜ «˛õì˛y ÜˆÏv ¸̨ ˆì˛yˆÏú Á â˛y˛ô

≤Ãü!õì˛ Ñ˛Ó˚̂ Ïì˛ ˆüÖyÎ˚–

Ü!íì˛ ˛ôy‡˛Ñ ˛ˆÏõÓ˚ äÈˆÏe äÈˆÏe ~£z ã#Óò Ñ%˛üúì˛y !ÓÑ˛yˆÏüÓ˚ òyòy ¢Ω˛yÓòy ú%!Ñ˛ˆÏÎ˚ xyˆÏäÈ– !Ñ˛ä%È ~õò ˛ô!Ó˚!â˛ì˛ v˛zîy£Ó˚ˆÏíÓ˚

¢y£y Ï̂Îƒ ~£z ¢Ω˛yÓòyÓ˚ ˆ«˛eÜ%̂ Ïúy v ẑ̨ Ïß√y!â˛ì˛ Ñ˛Ó˚y £ú–

ã#Óò Ñ%̨ üúì˛y xyÎ˚_ Ñ˛Ó˚yÓ˚ ãòƒ ≤Ãy¢!AÜÑ˛ v z̨îy£Ó˚í

!Ó°ÏÎ˚ ı áòÓhfl$̨ ¢ÇÑ ̨ yhs˛ Óyhfl˛Ó ¢õ¢ƒy–

50
 ˆ¢!õ

.

25   2 ˆ¢!õ.

25
   

2 
ˆ¢

!õ
.

50
 ˆ¢

!õ
.

40
 ˆ¢

!õ
.

30 ˆ¢!õ.

21 !õ›˛yÓ˚

50
 ˆ¢

!õ
.

21 !õ›˛yÓ˚

50
 ˆ¢

!õ
.

(i) òÇ !â˛e

(ii) òÇ !â˛e
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SiV òÇ ~ÓÇ SiiV !â˛ˆÏe î%!›˛ ˆâ˛yàyÑ,˛!ì˛ Ñ˛yˆÏ‡˛Ó˚ Ü%§!v˛¸– ≤ÃˆÏì˛ƒÑ˛!›˛ Ñ˛yˆÏ‡˛Ó˚ Ü§%!v˛¸Ó˚ ˜îá≈ƒ 21 !õ›˛yÓ˚ ~ÓÇ Óƒy¢ 50 ˆ¢!õ.– ~£z Ñ˛yˆÏ‡˛Ó˚

Ü§%!v˛¸ î%!›˛ ˆÌˆÏÑ˛ ¢ÓˆÏâ˛ˆÏÎ˚ Ñ˛õ Ñ˛y‡˛ òT˛ Ñ˛ˆÏÓ˚ xyÎ˚ì˛áòyÑ˛yÓ˚ Ñ˛y‡˛ ˆÓÓ˚ Ñ˛ˆÏÓ˚ !òˆÏì˛ £ˆÏÓ– xyÓyÓ˚ ˛ôˆÏv˛¸ ÌyÑ˛y SòT˛ £ÁÎ˚yV Ñ˛y‡˛ ˆ˛ôfi›˛

Ñ˛ˆÏÓ˚ Ñ˛yˆÏ‡˛Ó˚ ì˛=˛y ˜ì˛!Ó˚ Ñ˛Ó˚y £ˆÏÓ– xyÎ˚ì˛áòyÑ˛yÓ˚ Ñ˛yˆÏ‡˛Ó˚ Óhfl$˛Ó˚ Ñ˛yˆÏ‡˛Ó˚ xyÎ˚ì˛ò Ñ˛ì˛ £ˆÏÓ ~ÓÇ Ñ˛yˆÏ‡˛Ó˚ ì˛=˛yÓ˚ õˆÏïƒ Ñ˛yˆÏ‡˛Ó˚

xyÎ˚ì˛ò Ñ˛ì˛ £ˆÏÓ ì˛y !òí≈Î˚ Ñ˛Ó˚ˆÏì˛ £ˆÏÓ– xyÎ˚ì˛áòyÑ˛yÓ˚ Ñ˛yˆÏ‡˛Ó˚ îyõ ˆÓ!ü ~ÓÇ ˆ˛ôfi›˛ Ñ˛Ó˚y Ñ˛yˆÏ‡˛Ó˚ ì˛=˛yÓ˚ îyõ Ñ˛õ–

~Öò ≤ÃŸ¿ ı xyÎ˚ì˛áòyÑ˛yÓ˚ Ñ˛y‡˛!›˛Ó˚ ≤ÃfiÌˆÏFäÈî Ñ˛#Ó˚)̨ ô £ˆÏÓ xÌ≈yÍ xyÎ˚ì˛yÑ˛yÓ˚ òy ÓÜ≈yÑ˛yÓ˚ £ˆÏÓ⁄

≤ÃÌõ ãò SiV òÇ !â˛ˆÏeÓ˚ õˆÏì˛y xÌ≈yÍ ≤ÃfiÌˆÏFäÈî xyÎ˚ì˛Ñ˛yÑ˛yˆÏÓ˚ ˆÑ˛ˆÏ›˛ˆÏäÈ ÎyÓ˚ ˜îá≈ƒ 40 ˆ¢!õ. ~ÓÇ ≤ÃfiÌ 30 ˆ¢!õ. SxÌ≈yÍ

˜îá≈ƒ ~ÓÇ ≤ÃˆÏfiÌÓ˚ ˛ô!Ó˚õy˛ô xyúyîyV ~£z ˛ô!Ó˚õy˛ô ˆÌˆÏÑ˛ xyÎ˚ì˛áòyÑ˛yÓ˚ Ñ˛yˆÏ‡˛Ó˚ xyÎ˚ì˛ò Á ì˛=˛yÓ˚ xyÎ˚ì˛ò !òí≈Î˚

Ñ˛Ó˚ˆÏÓ Sxy‡˛yÓ˚ xyÎ˚ì˛ò v˛zˆÏ˛ô«˛y Ñ˛Ó˚y £ˆÏúyV–

!mì˛#Î˚ãò SiiV òÇ !â˛ˆÏeÓ˚ õˆÏì˛y xÌ≈yÍ ≤ÃfiÌˆÏFäÈî ÓÜ≈yÑ˛yˆÏÓ˚ ˆÑ˛ˆÏ›˛ˆÏäÈ ÎyÓ˚ ˜îá≈ƒ 25    2 ˆ¢!õ. S35.35 ˆ¢!õ. ≤ÃyÎ˚V– ˆ¢ Ï̂«˛ Ï̂eÁ

xyÎ˚ì˛ò î%!›˛ !òí≈Î˚ Ñ˛Ó˚ˆÏÓ– ì˛y ˆÌˆÏÑ˛ Ó%G˛ˆÏÓ ˆÑ˛yò!›˛ úy¶˛ãòÑ˛–

~Öy Ï̂ò ˆÎ ã#Óò Ñ%̨ üúì˛yÜ%!ú xyÎ˚_ £ Ï̂FäÈ ˆ¢Ü%!ú £ Ï̂úy ÈÙÙÙÈ

1. ¢¡ôˆÏîÓ˚ v z̨̨ ôÎ%=˛ ÓƒÓ£yˆÏÓ˚Ó˚ Ñ%̨ üúì˛y xã≈ò SWise use of ResourcesV

2. !Ó Ï̂Ÿ’°ÏíydÑ˛ !â˛hs˛y Ñ˛Ó̊yÓ̊ «˛õì˛y xã≈ò SCritical ThinkingV

3. ¢õ¢ƒy ¢õyïy Ï̂òÓ˚ «˛õì˛y xã≈ò SProblem SolvingV

4. !¢Âïyhs˛ @˘Ã£ Ï̂íÓ˚ «˛õì˛y xã≈ò SDecision MakingV
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ã#Óò Ñ%̨üúì˛yÓ̊ Ñ˛ Ï̂Î̊Ñ˛!›˛ !îÑ˛

¢õ¢ƒy ¢õyïyò SProblem SolvingV

 ¢õ¢ƒy!›˛ˆÏÑ˛ !â˛òˆÏì˛ ˛ôyÓ˚y xÌ≈yÍ ¢õ¢ƒy!›˛ˆÏì˛ Ü!íˆÏì˛Ó˚ ˆÑ˛yò ˆÑ˛yò !Ó°ÏÎ˚ ã!v˛¸ì˛ ì˛y !òï≈yÓ˚í Ñ˛Ó˚y–

 ¢õ¢ƒy!›˛ Ï̂Ñ˛ Ü!í Ï̂ì˛Ó˚ ¶˛y°ÏyÎ˚ ˆúÖy–

 ¢õ¢ƒy ¢õyïyˆÏòÓ˚ !Ó!¶˛ß¨ v z̨̨ ôyÎ˚ ¶˛yÓy ~ÓÇ !‡˛Ñ˛ v z̨̨ ôyÎ˚!›˛ ≤ÃˆÏÎ˚yÜ Ñ˛Ó˚y–

 ¢õ¢ƒy ¢õyïy Ï̂òÓ˚ ˛ôÂï!ì˛!›˛ Î%!=˛ !î Ï̂Î˚ !Ó Ï̂Ÿ’°Ïí Ñ˛ Ï̂Ó˚ ÓyÓ˚ÓyÓ˚ xò%ü#úò Ñ˛Ó˚y–

!¢Âïyhs˛@˘Ã£í SDecision MakingV

 ˆÑ˛yˆÏòy !Ó°ÏˆÏÎ˚ ˆÑ˛ò !¢Âïyhs˛ ˆòÁÎ˚y £ˆÏFäÈ ì˛y ãyòy–

 xˆÏòÑ˛Ü%!ú v z̨̨ ôyˆÏÎ˚Ó˚ õˆÏïƒ ¢Ó ˆÌˆÏÑ˛ ≤ÃˆÏÎ˚yãò#Î˚ ~ÓÇ ö˛ú≤Ã¢) v z̨̨ ôyÎ˚!›˛ î,ë ¸̨ õˆÏòy¶˛yÓ¢£ ˆÓˆÏäÈ ˆòÁÎ˚y–

 ˆÎ !¢Âïyhs˛!›˛ ˆòÁÎ˚y £ˆÏÎ˚ˆÏäÈ ì˛yÓ˚ ö˛ˆÏú Ñ˛# Ñ˛# ¢%!Óïy £ˆÏÓ ì˛y ˆ¶˛ˆÏÓ ˆòÁÎ˚y ~ÓÇ ˛ôyüy˛ôy!ü x¢%!ÓïyÜ%!úÓ˚ Ñ˛ÌyÁ

!â˛hs˛y Ñ˛Ó˚y–

 !¢Âïyhs˛!›˛ ÎÌyÌ≈ £ˆÏúy !Ñ˛ òy ì˛y Îyâ˛y£z Ñ˛Ó˚y–

!Ó Ï̂Ÿ’°ÏíydÑ˛ !â˛hs˛y SCritical ThinkingV

 õ Ï̂ò Ó˚yÖy / fl˛øÓ˚í Ñ˛Ó˚y (Remembering)
 Ó%G˛ Ï̂ì˛ ̨ôyÓ̊y (Comprehending)
 ≤Ã Ï̂Î˚yÜ Ñ˛Ó˚̂ Ïì˛ ̨ôyÓ˚y (Applying)
 !Ó Ï̂Ÿ’°Ïí Ñ˛Ó̊ Ï̂ì˛ ̨ôyÓ̊y (Analysing)
 õ)úƒyÎÏ̊ò/ÎÌyÌ≈ì˛y !Óâ˛yÓ˚ Ñ˛Ó˚̂ Ïì˛ ̨ôyÓ˚y (Evaluating)
 òì˛%ò¶˛yˆÏÓ Ñ˛Ó˚y / ¢,!T˛ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚y (Creating)

¢¡ô Ï̂îÓ˚ v z̨̨ ôÎ%=˛ ÓƒÓ£y Ï̂Ó˚Ó˚ Ñ%̨ üúì˛y xã≈ò SWise use of ResourcesV
 ¢¡ô Ï̂îÓ˚ õ)úƒ ˆÓyG˛y ~ÓÇ ì˛y Ï̂Ñ˛ ÎÌyÎÌ¶˛y Ï̂Ó ÓƒÓ£yÓ˚ Ñ˛Ó˚y–

 v ẑ̨ Ïjüƒõ)úÑ˛¶˛y Ï̂Ó ¢¡ô Ï̂îÓ˚ ÓƒÓ£yÓ˚ Ñ˛Ó˚yÓ˚ ˛ôÓ˚ xÓ!üT˛ ¢¡ôîÜ%!ú Ï̂Ñ˛Á ÎÌyÎÌ¶˛y Ï̂Óñ òyòyÓ)̊̂ Į̈ ô ÓƒÓ£yÓ˚ Ñ˛Ó˚y–

 ¢¡ôˆÏîÓ˚ Ü%Ó%̊c x«%̨ ] ˆÓ˚ˆÏÖ ì˛yÓ˚ Ó)̨̊ ôyhs˛Ó˚#Ñ˛Ó˚í–

 v ẑ̨ Ïjüƒ˛ô)Ó˚̂ ÏíÓ˚ ãòƒ ÎÌyÎÌ ˛ô!Ó˚Ñ˛“òy @˘Ã£í–

 v˛z!jT˛ Ñ˛yˆÏã x!¶˛K˛ì˛y ¢M˛Î˚ Ñ˛ˆÏÓ˚ ˛ôÓ˚Óì≈˛# ˆÎ ˆÑ˛yˆÏòy Ñ˛yˆÏã v˛zÍ¢y!£ì˛ £ˆÏÎ˚ ¢ö˛ú £ÁÎ˚y–

!Ó˛ôíò˛ Ñ%̨ üúì˛y xã≈ò SMarketable SkillV
 !Ó!¶˛ß¨ ˛ô!Ó˚!fiÌ!ì˛Ó˚ ¢yˆÏ˛ôˆÏ«˛ ≤Ã!ì˛!Ñ ˛Î˚y SReactionV–

 !Ó˛ôíò ˆÑ˛Ôüú–

 ≤ÃˆÏÎ˚yãò#Î˚ ˛ô!Ó˚!fiÌ!ì˛ xò%ÎyÎ˚# ˛ô!Ó˚Óì≈˛ò#Î˚ !¢Âïyhs˛ @˘Ã£í SDecision MakingV–

 ~Ñ˛!›˛ ≤Ã!ì˛!Ñ ˛Î˚yõ)úÑ˛ x!¶˛K˛ì˛y ˆÌˆÏÑ˛ ˆÎ ˆÑ˛yˆÏòy Óƒy˛ôyˆÏÓ˚ xyÓ˚ ~Ñ˛!›˛ òì%̨ ò ˛ôîˆÏ«˛˛ô ˆòÁÎ˚yÓ˚ ãòƒ ≤Ãhfl$˛ì˛ £ÁÎ˚y–

ì˛Ìƒ ò!Ì¶%̨ =˛ Ñ˛Ó˚yÓ˚ «˛õì˛y xã≈ò ~ÓÇ ˛ô!Ó˚Ñ˛“òy/¢ÇÜ!‡˛ì˛ Ñ˛Ó˚yÓ˚ Ñ%̨ üúì˛y xã≈ò SKeeping Records and Planning/
OrganizingV

 ì˛Ìƒ ò!Ì¶%˛=˛ Ñ˛Ó˚yÓ˚ ö˛ˆÏú ú«˛ƒ !fiÌÓ˚ Ñ˛ˆÏÓ˚ ˆÎˆÏÑ˛yˆÏòy¶˛yˆÏÓ ˛ô!Ó˚Ñ˛“òy Á ≤Ã!ì˛!Ñ ˛Î˚y Ñ˛#¶˛yˆÏÓ Ñ˛Ó˚y ˆÎˆÏì˛ ˛ôyˆÏÓ˚ ì˛yÓ˚

!¢Âïyhs˛ ˆòÁÎ˚y ÎyÎ˚–

 ˆÎˆÏÑ˛yˆÏòy !Ó°ÏˆÏÎ˚ Ö!ì˛ˆÏÎ˚ ˆîˆÏÖ Á ì%˛úòy Ñ˛ˆÏÓ˚ ¶˛!Ó°ÏƒÍ ˛ô!Ó˚!fiÌ!ì˛ !ò!ÿ˛ì˛ xò%õyò Ñ˛Ó˚y ¢Ω˛Ó–

 !Ó°ÏÎ˚Üì˛ ¢yÓ˚Óhfl$̨  ¢¡ô Ï̂Ñ≈̨  xÓÜì˛ £ÁÎ˚y ÎyÎ˚–

 ¶%̨ úe%!›˛Ü%!ú ˆã Ï̂ò ì˛yÓ˚ ¢Ç Ï̂üyï Ï̂òÓ˚ ãòƒ ¢!Ñ ̨ Î˚ £ÁÎ˚y ÎyÎ˚–

 ˆÎ Ï̂Ñ˛y Ï̂òy !Ó°Ï̂ ÏÎ˚ !Óüî¶˛y Ï̂Ó ˆã Ï̂ò îy!Î˚c ¢ Ï̂â˛ì˛ò £ÁÎ˚y ÎyÎ˚–



Óyhfl˛Ó ¢ÇÖƒy

59

≤ÃK˛yõ)úÑ˛ ˆ«˛ Ï̂eÓ̊ ≤Ãì˛ƒy!üì˛ !üÖò ö˛úyö˛ Ï̂úÓ̊ SExpected learning outcomeV xyò%°Ï!DÑ˛ !e´Î̊yü#ú ü∑

≤ÃK˛yõ)úÑ˛ ˆ«˛e !e´Î̊yü#ú ü∑yÓú# SAction verbsV

(Cognitive Domain)

iV Remembering
S˛ô)Ó≈ x!¶˛K˛ì˛y fl˛øÓ̊í Ñ˛Ó̊yV

SiV Ó_´Óƒ ˆú Ï̂Öy SStateV SiiV ì˛y!úÑ˛y ≤Ãl fl˛ì˛ Ñ˛ Ï̂Ó̊y SListV SiiiV òyõ Ó Ï̂úy SNameV

SivV fl˛øÓ̊í Ñ˛ Ï̂Ó̊y SRecallV SvV !â˛ò Ï̂ì˛ ̨ôy Ï̂Ó̊y SRecogniseV SviV !â˛!£´ì˛ Ñ˛ Ï̂Ó̊y SLabellingV

SviiV !òÓ≈yâ˛ò Ñ˛ Ï̂Ó̊y SSelectV SviiV ˛ô%òÓ̊& Ï̂oÑ˛ Ñ˛ Ï̂Ó̊y SReproduceV SixV ˛ô!Ó˚õy˛ô Ñ˛ Ï̂Ó˚y

SMeasureV SxV üòy_´ Ñ˛ Ï̂Ó̊y SRecogniseV SxiV ¢ÇK˛y îyÁ SGive definitionV £zì˛ƒy!î–

iiV Understanding ̨

Sv z̨̨ôú!∏ ˛ Ñ˛Ó̊yV

SiV !òÓ≈yâ˛ò Ñ˛ Ï̂Ó̊y SSelectV SiiV v z̨îy£Ó̊í îyÁ SGive exampleV SiiiV v z̨̨ ôfl įy˛ôò Ñ˛ Ï̂Ó˚y

SRepresentV SivV Ñ˛yÎ≈ÈÙÈÑ˛yÓ̊í ÓƒyÖƒy Ñ˛ Ï̂Ó̊y SExplain cause and effectV SvV ÓƒyÖƒy Ñ˛ Ï̂Ó̊y

SExplainV SviV !õú Á x!õú Ñ˛ Ï̂Ó̊y SCompareV SviiV ì%̨ úòyõ)úÑ˛ ˛ôyÌ≈Ñ˛ƒ !òí≈Î̊ Ñ˛ Ï̂Ó̊y

SContrastV SviiiV ≤Ã̂ Ï¶˛î Ñ˛̂ ÏÓ̊y SDiscriminateV SixV ̂ ◊!íÑ˛Ó̊í Ñ˛̂ ÏÓ̊y SclassifyV SxV xò%Óyî

Ñ˛ Ï̂Ó̊y STranslateV SxiiV ¢Ç!«˛ÆyÑ˛y Ï̂Ó̊ ≤ÃÑ˛yü Ñ˛ Ï̂Ó̊y SSummariseV SxiiV Î%!_´ îyÁ SJustifyV

SxiiiV v z̨îy£Ó̊í¢£ ÓƒyÖƒy îyÁ SIllustrateV SxivV xò%õyò Ñ˛ Ï̂Ó̊ !¢k˛y Ï̂hs˛ v z̨̨ ôò#ì˛ £ÁÎ̊y SInferV
SxvV £y Ï̂ì˛Ñ˛ú Ï̂õ ≤Ãîü≈ò Ñ˛ Ï̂Ó̊y SDemonotrateV

iiiV Applying
S≤Ã Ï̂Î̊yÜ Ñ˛Ó̊yV

SiV Ñ˛yÓ̊í ̂ îÖyÁ SGive reasonV SiiV ¢)eyÑ˛y Ï̂Ó̊ ≤ÃÑ˛yü Ñ˛ Ï̂Ó̊y SFormulateV SiiiV ≤ÃÑ˛“ Ü‡˛ò

Ñ˛Ó̊y SFormulate HypothesisV SivV ¢)e ≤Ã!ì˛¤˛y Ñ˛ Ï̂Ó̊y SEstablish lawV SvV ¢¡ôÑ≈̨  ≤Ã!ì˛¤˛y

Ñ˛ Ï̂Ó̊y SEstablish relationshipV SviV Ñ˛# £ Ï̂ì˛ ̨ôy Ï̂Ó̊ ̂ ¢ !Ó°Ï̂ ÏÎ̊ xyÜyõ ïyÓ̊íy Ñ˛Ó̊y SPredictV
SviiV !òÓ≈yâ˛ò Ñ˛ Ï̂Ó̊y SSelectV SviiiV Îyâ˛y£z Ñ˛ Ï̂Ó̊y SAssessV SixV ˛ôäÈ® Ñ˛ Ï̂Ó̊y SChooseV

SxV ≤Ãîü≈ò Ñ˛ Ï̂Ó̊y SDemonstrateV SxiV Ü‡˛ò Ñ˛ Ï̂Ó̊y SconstructV SxiiV ¢¡ôyîò Ñ˛ Ï̂Ó̊y

SPerformV £zì˛ƒy!î

ivV Analysing
S!Ó Ï̂Ÿ’°Ïí Ñ˛Ó̊yV

SiV !ÓˆÏŸ’°Ïí Ñ˛Ó˚y SAnalyseV SiiV v˛z˛ô¢Ç£yÓ˚ ›˛yòy SConcludeV SiiiV ˛ôyÌ≈Ñ˛ƒ Ñ˛Ó˚y

SDifferentiateV SivV !òÓ≈yâ˛ò Ñ˛ Ï̂Ó̊y SSelectV SvV xyúyîy Ñ˛ Ï̂Ó̊y SSeparateV SviV ¢õyïyò

Ñ˛ Ï̂Ó̊y SResolveV SviiV !Ó!¶˛ß̈ xÇ Ï̂ü Ö![˛ì˛ Ñ˛ Ï̂Ó̊y SBreak downV SviiiV ¢õy Ï̂úyâ˛òy Ñ˛ Ï̂Ó̊y

SCriticiseV SixV òyòy!Óï ¢¡ôÑ≈̨  SRelationshipsV SxV ¢£ã Ñ˛ Ï̂Ó̊y SSimplifyV SxiV ̂ Ñ˛y Ï̂òy

¢¡ô)í≈ !ã!ò¢ Ï̂Ñ˛ î%!›˛ ¶˛y Ï̂Ü ¶˛yÜ Ñ˛ Ï̂Ó̊y SDivideV SxiiV !Ó Ï̂Ÿ’°Ïí˛ô)Ó≈Ñ˛ ̨ôÓ̊#«˛y Ñ˛ Ï̂Ó̊y SDissectV
SxiiiV Ñ˛yã SFunctionV SxivV !¢k˛yhs˛ SInferenceV SxvV v˛zˆÏjüƒ SMotiveV

SxviV ̨ ô%ÇÖyò%%̨ ô%ÇÖ¶˛y Ï̂Ó !òÓ̊#«˛í Ñ˛ Ï̂Ó̊y SSurveyV

vV Evaluating
Sõ)úƒyÎ̊ò Ñ˛Ó̊yV

SiV !Óâ˛yÓ̊ Ñ˛ Ï̂Ó̊ õ#õyÇ¢y Ñ˛ Ï̂Ó̊y SJudgeV SiiV õ)úƒyÎ̊ò Ñ˛ Ï̂Ó̊y SEvaluateV SiiiV õ#õyÇ¢y Ñ˛ Ï̂Ó̊y

SDetermineV SivV ¢õÌ≈ò Ñ˛ Ï̂Ó̊y SSupportV SvV !òã Ó_´Óƒ Ï̂Ñ˛ Î%!_´ !î Ï̂Î̊ ¢õÌ≈ò Ñ˛Ó̊y

SDefendV SviV ¢õy Ï̂úyâ˛òy Ñ˛ Ï̂Ó̊y SCriticiseV SviiV ~!v˛̧ Ï̂Î̊ ÎyÁÎ̊y SAvoidV SviiiV !òï≈yÓ̊í

Ñ˛ Ï̂Ó̊y SAssessV SixV ¢¡øì˛ £ÁÎ̊y Agree SxV =Ó˚&c !òï≈yÓ˚í Ñ˛ˆÏÓ˚y SAppraiseV SxiV !Óâ˛yÓ̊

Ñ˛ Ï̂Ó̊ Ó̊yÎ̊ ˆîÁÎ̊y SAwardV SxiiV !ò!ÿ˛ì˛¶˛y Ï̂Ó !fl įÓ̊ Ñ˛ Ï̂Ó̊y SDecideV SxiiV Î%!_´ !î Ï̂Î̊ Ö[˛ò

Ñ˛ Ï̂Ó̊y SDisproveV SxiiiV õ)úƒ !Óâ˛yÓ̊ Ñ˛ Ï̂Ó̊y SEstimateV SxivV =Ó˚&c SImportanceV SxvV

≤Ã¶˛yÓ SInfluenceV SxviV òƒyÎƒì˛y ≤Ã!ì˛˛ôyîò Ñ˛ˆÏÓ˚y SJustifyV SxviiV ˛ô!Ó˚õy˛ô Ñ˛ˆÏÓ˚y

SMeasureV SxixV õì˛ ≤ÃÑ˛yü SOpinionV SxxV ¢%̨ ôy!Ó̊ü Ñ˛ Ï̂Ó̊y SRecommendV



60

≤ÃK˛yõ)úÑ˛ ˆ«˛e !e´Î̊yü#ú ü∑yÓú# SAction verbsV

(Cognitive Domain)

viV Creating
S¢,!‹T /v z̨qyÓò Ñ˛Ó̊yV

SiV î%!›˛ !¶˛ß̈ !ã!ò¢ Ï̂Ñ˛ Î%_´ Ñ˛ Ï̂Ó̊y SCombineV SiiV x≤Ã Ï̂Î̊yãò#Î̊ xÇü Óyî ̂ îÁÎ̊y SDeleteV

SiiiV ¢Ç Ï̂«˛ Į̈̂ ô ˆú Ï̂Öy SPreciseV SivV ¢yõyòƒ#Ñ˛Ó̊í Ñ˛Ó̊y SGeneraliseV SvV ì˛_¥ ˆîÁÎ̊y

STheoriseV SviV ̨ôÓ̊#«˛y Ñ˛ Ï̂Ó̊ ¢ì˛ƒì˛y Îyâ˛y£z Ñ˛Ó̊y STestV SviiV !Óhfl˛yÓ̊ á›˛yÁ SElaborateV

SviiiV ̂ Ñ˛y Ï̂òy !Ñ˛ä%È ïy Į̈̂ ô ïy Į̈̂ ô !òõ≈yí Ñ˛ Ï̂Ó̊y SBuildV SixV ô!Ó̊Óì≈̨ ò Ñ˛ Ï̂Ó̊y Óy Ó̊*˛ôyhs˛!Ó̊ì˛ Ñ˛ Ï̂Ó̊y

SChangeV SxV !òÓ≈yâ˛ò Ñ˛ Ï̂Ó̊y SChooseV SxiV ò:y ̃ ì˛!Ó̊ Ñ˛ Ï̂Ó̊y SDesignV SxiiV òì%̨ ò !Ñ˛ä%È

xy!Ó‹ÒyÓ˚ Ñ˛ˆÏÓ˚y SInventV SxiiiV ¢õhfl˛ !Ñ˛ä%È ~Ñ˛e Ñ˛ˆÏÓ˚ !Óòƒhfl˛ Ñ˛ˆÏÓ˚y SComposeV

SxivV !Ó!¶˛ß¨ Ó˚â˛òy Óy ˆúÖy ˆÌˆÏÑ˛ v˛z˛ôyîyò ¢Ç@˘Ã£ Ñ˛ˆÏÓ˚ ¢ÇÑ˛úò Ñ˛ˆÏÓ˚y SCompileV

SxvV Ñ˛“òyÎ̊ Ü‡˛ò Ñ˛ Ï̂Ó̊y SConstructV SxivV x Ï̂òƒÓ̊ Ñ˛y Ï̂ãÓ̊ v z̨ÍÑ˛°Ï≈¢yïò Ñ˛ Ï̂Ó̊y SImproveV

SxviiV ¢ Ï̂Ó≈yFâ˛ ¢#õyÎ̊ !ò Ï̂Î̊ ÎyÁÎ̊y SMaximizeV SxviiiV ¢Ó≈!ò¡̈ ¢#õyÎ̊ ˆ›˛ Ï̂ò òyõy Ï̂òy

SMinimizeV SxixV {°ÏÍ ̨ô!Ó̊Óì≈̨ò Ñ˛̂ ÏÓ̊y SModifyV SxxV ̂ õÔ!úÑ˛ v z̨qyÓò Óy ¢,ãò SOriginalV
SxxiV xyÜyõ# Ï̂ì˛ Ñ˛# á›˛ Ï̂ì˛ ˛ôy Ï̂Ó̊ Óy á›˛ Ï̂ì˛ â˛ Ï̂ú Ï̂äÈ Óy Ñ˛# £ Ï̂ì˛ ˛ôy Ï̂Ó̊ ~õò !Ñ˛ä%È ¶˛!Ó°Ïƒmyí#

Ñ˛Ó̊y SPredictV SxxiiV ¢õyïyò ¢)e SSolutionV SxxiiiV ¢õyïyò Ñ˛Ó̊y SSolveV SxxivV ì˛_¥

STheoryV SxxvV ̂ Ñ˛y Ï̂òy !Ñ˛ä%È fl ∫̨Ó̊*˛ô !òí≈Î̊ Ñ˛Ó̊y STestV



    (x – 3) (x – 2) = 0
Þ x – 3 = 0  or,  x – 2 = 0

    (x – 3) (x – 2) = 2
Þ x – 3 = 2  or,  x – 2 = 2

²Ì!ŸÇþ’�þ™%!hßþ„þy
†!’“þ

”Ÿ›�ö×!’

™!Øþ›îA†�›•Ä!ŸÇþy�þ™¡”Åì
!î”Äyœë�û !ŸÇþy�”®î–û �þ™!Øþ›îA†�¢î„û þyîû

¢›@ùÌ�!ŸÇþy�x!¦þëy˜
þ™!î„û þÒ˜y�ç�!˜›yÅ ’�õ�!îöŸì ¡Kì þ�„þ!›!Ýþ–�!î”Äyœë�û !ŸÇþy�”®îû

›o% „þ�õ
çöëì Þû Ýþ�öîA†œ�öÝþ:Ýþ�î„% þ�„þöþì ™yÅ öîì Ÿû ˜�!œ!›öÝì þvþ

Sþ™!Øþ›îA†�¢î„û þyöîì îû �û vþöz ”ì Äy†V
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