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ÓyÇúy  S≤ÃÌõ Á !mì˛#Î˚ ¶˛y°ÏyV

˛ôy‡˛Ñ ̨ õ Á ˛ôy‡˛ƒ¢)!â˛

¶)˛!õÑ˛yı

2016 !ü«˛yÓ°Ï≈ ̂ Ì Ï̂Ñ˛ ÓyÇúy ≤ÃÌõ ¶˛y°ÏyÓ˚ ãòƒ îüõ ̂ ◊!í Ï̂ì˛ !ì˛ò!›˛ Ó£z ~ÓÇ ÓyÇúy !mì˛#Î˚ ¶˛y°ÏyÓ˚ ãòƒ î%!›˛ Ó£z

˛ôy‡˛ƒ–

ÓyÇúy ≤ÃÌõ ¶˛y°ÏyÓ̊ ˆ«˛ Ï̂e ≤ÃÌõ Ó£z!›˛ Ü“ñ Ñ˛!Óì˛yñ ≤ÃÓrïñ òy›˛Ñ˛˛ £zì˛ƒy!îÓ̊ ¢ÇÑ˛úòñ !mì˛#Î̊!›˛ ˛ô)í≈yAÜ @˘ÃrÌñ ˆÎ!›˛

¢£yÎ̊Ñ˛ ̨ôy‡˛ !£ Ï̂¢ Ï̂Ó ÓƒÓ£,ì˛ £ Ï̂Ó ~ÓÇ ì,̨ ì˛#Î̊!›˛ ÓƒyÑ˛Ó̊í Á !ò!õ≈!ì˛Ó̊ Ó£z– ÓyÇúy !mì˛#Î̊ ¶˛y°ÏyÓ̊ ̂ «˛ Ï̂e ̂ Ñ˛y Ï̂òy ̨ô)í≈yAÜ

¢£yÎ̊Ñ˛ @˘ÃrÌ ÌyÑ˛ Ï̂Ó òy– ̂ ¢ Ï̂«˛ Ï̂e Ó£zî%!›˛Ó̊ ~Ñ˛!›˛ £ Ï̂Ó  ¢y!£ Ï̂ì˛ƒÓ̊ ¢ÇÑ˛úò ~ÓÇ xòƒ!›˛ ÓƒyÑ˛Ó̊í Á !ò!õ≈!ì˛Ó̊ Ó£z–

îüõ ˆ◊!íˆÏì˛ ˛ôy‡˛ƒ ¢ÇÑ˛úò@˘ÃˆÏrÌÓ˚ Ó˚â˛òy/Ó˚â˛òyÇüÜ%!ú ˛ôyˆÏ‡˛Ó˚ õˆÏïƒ !îˆÏÎ˚ !ü«˛yÌ≈#ˆÏîÓ˚ õˆÏïƒ

¢y!£ì˛ƒÈÙÈ¢,ãò!Ñ ̨ Î˚yÓ˚ !ÓÑ˛yü á›˛ Ï̂Óñ ¢õyãÈÙÈ¢y!£ì˛ƒÈÙÈ¢Çfl ,̨Ò!ì˛Ó˚ ̇ !ì˛£ƒ ¢¡ô Ï̂Ñ≈̨  ¢ Ï̂â˛ì˛òì˛y Ü Ï̂v ¸̨ v z̨‡˛ Ï̂Óñ ¶˛y°Ïyâ˛â ≈̨yÓ˚

¢ Ï̂AÜ ¢ Ï̂AÜ ÓƒyÑ˛Ó̊í Ï̂ÓyïÁ Ü Ï̂v˛̧ v z̨‡˛ Ï̂Ó– ì˛yÓ̊y ̂ Î ̂ Ñ˛y Ï̂òy !Ó°Ï̂ ÏÎ̊ !òãfl ∫̨ xò%¶ )̨!ì˛ Á x!¶˛õì˛ ≤ÃÑ˛y Ï̂üñ ¢õy Ï̂úyâ˛òyñ

¢ÇÓyî ̨ôy‡˛ Ñ˛ Ï̂Ó̊ Óy ̂ Ñ˛y Ï̂òy õhs˛Óƒ ü%̂ Ïò Ó%G˛ Ï̂ì˛ñ Î!ì˛!â˛£´¢£ õyòƒ v z̨Fâ˛yÓ̊ Ï̂í Á ÎÌyÎÌ fl ∫̨Ó̊¶˛!AÜ ≤ÃÑ˛y Ï̂ü Á ¢yÓú#ú

¶˛y°ÏyÎ˚ !úÖ Ï̂ì˛ ¢õÌ≈ £ Ï̂Ó–

~äÈyv ¸̨yÁ ~£z hfl˛ Ï̂Ó˚ ˆÎ ¢yõÌ≈ƒÜ%!ú ì˛yÓ˚y xã≈ò Ñ˛Ó˚̂ ÏÓ ì˛y £ Ï̂úyÈÙÙÙÈ

 ¢y«˛yÍÑ˛yÓ˚ @˘Ã£í Á ¢õ#«˛y ̨ôÎ≈y Ï̂úyâ˛òy Ñ˛Ó˚̂ Ïì˛ ̨ôyÓ˚yñ !ò Ï̂ãÓ˚ Ñ˛“òy Óy x!¶˛K˛ì˛y ̂ Ì Ï̂Ñ˛ ̂ Ñ˛y Ï̂òy!Ñ˛ä%È !úÖ Ï̂ì˛ ̨ôyÓ˚y

~ÓÇ ¢y!£ì˛ƒÈÙÈ¢Çfl ,̨Ò!ì˛Ó˚ õyïƒ Ï̂õ õ)úƒ Ï̂Óyï Ü‡˛ò Á xòƒ Ï̂Ñ˛ v z̨j#!˛ôì˛ Ñ˛Ó˚y £zì˛ƒy!î–

ÓyÇúy S ≤ÃÌõ ¶˛y°ÏyV

 ÓyÇúy ≤ÃÌõ ¶˛y°ÏyÓ˚ ¢y!£ì˛ƒ ¢ÇÑ˛úò ı ¢y!£ì˛ƒ ¢M˛Î˚ò

 ¶˛yÓõ)ú ¢õ!ß∫ì˛ ¢yì˛!›˛ ̨ôy‡˛Ü%FäÈ ÌyÑ˛ Ï̂Ó– ÎÌyÈÙÙÙÈ ¢Çfl ,̨Ò!ì˛ñ !ÓK˛yòñ £z!ì˛£y¢ñ fl ∫̨̂ Ïîü Á fl ∫̨yï#òì˛yñ ã#Óò x!¶˛K˛ì˛yñ

ˆÓ˚yõyM˛Ñ˛Ó˚ x!¶˛K˛ì˛y ~ÓÇ â˛yÓ˚̨ ôy Ï̂üÓ˚ ˛ô,!ÌÓ#– ˛ôy‡˛ƒ Ü“/v z̨̨ ôòƒy Ï̂¢Ó˚ xÇüñ Ñ˛!Óì˛yñ ≤ÃÓrïñ òy›˛Ñ˛/òy›˛ƒyÇ Ï̂üÓ˚

¢Ω˛yÓƒ ¢ÇÖƒyÈÙÙÙÈ

Ü“/v z̨̨ ôòƒy Ï̂¢Ó̊ xÇü ÈÙÙÙÈ 5!›˛

Ñ˛!Óì˛y ÈÙÙÙÈ 7!›˛

≤ÃÓrï ÈÙÙÙÈ 2!›˛

òy›˛Ñ˛/òy›˛ƒyÇüÈÙÙÙÈ 1!›˛

˛ô)í≈yAÜ ¢£yÎ˚Ñ˛ @˘ÃrÌ ı ˆÑ˛y!ò ÈÙÙÙÈ õ!ì˛ ò®#
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ÓƒyÑ˛Ó˚í Á !ò!õ≈!ì˛

 ≤ÃÌõ xïƒyÎ˚ÈÙÙÙÈ xò!ïÑ˛ 15 ˛ô,¤˛y + £y Ï̂ì˛Ñ˛ú Ï̂õ 3 ˛ô,¤˛y = ˛ˆõy›˛ 18 ˛ô,¤˛y

Ñ˛yÓ˚Ñ˛ Á xÈÙÈÑ˛yÓ˚Ñ˛ ¢¡ôÑ≈̨

 Ñ˛yÓ˚Ñ˛ñ !Ó¶˛!=˛ñ !ò Ï̂î≈üÑ˛ ~ÓÇ xò%¢Ü≈ ¢¡ô Ï̂Ñ≈̨  ïyÓ˚íy

 Ñ˛yÓ˚̂ ÏÑ˛Ó˚ ˆ◊!í!Ó¶˛yÜ ı

Ñ˛ì,≈̨ Ñ˛yÓ˚Ñ˛ñ Ñ˛õ≈Ñ˛yÓ˚Ñ˛ñ Ñ˛Ó˚íÑ˛yÓ˚Ñ˛ñ !ò!õ_Ñ˛yÓ˚Ñ˛ñ x˛ôyîyòÑ˛yÓ˚Ñ˛ñ x!ïÑ˛Ó˚íÑ˛yÓ˚Ñ˛

 xÈÙÈÑ˛yÓ˚Ñ˛ ¢¡ôÑ≈̨  ı ¢¡∫rï ̨ôîñ ¢ Ï̂¡∫yïò ̨ôîñ xÈÙÈÑ˛yÓ˚̂ ÏÑ˛ !Ó¶˛!=˛

 !Ó¶˛!_´ Á xò%¢Ü≈ xò%ÎyÎ˚# Ñ˛yÓ˚̂ ÏÑ˛Ó˚ ˆ◊!í!Ó¶˛yÜ

!mì˛#Î˚ xïƒyÎÈ˚ÈÙÙÙÈ  xò!ïÑ˛ 12 ˛ô,¤˛y + £y Ï̂ì˛Ñ˛ú Ï̂õ 4 ˛ô,¤˛y = ˛ˆõy›˛ 16 ˛ô,¤˛y

¢õy¢

 ¢õy¢ ¢ÇÑ ̨ yhs˛ ̨ô!Ó˚¶˛y°Ïy Á ì˛y Ï̂îÓ˚ ÓƒyÖƒy SÓƒy¢ÓyÑ˛ƒñ ¢õ¢ƒõyò˛ôîñ ̨ô)Ó≈̨ ôîñ ̨ôÓ˚̨ ôîV

 ¢õy Ï̂¢Ó̊ ̂ ◊!í!Ó¶˛yÜı m®μñ Ñ˛õ≈ïyÓ̊Î̊ñ ì˛Í˛ô%Ó̊%°Ïñ Ó£%Ó #!£ñ !mÜ%ñ xÓƒÎ̊#¶˛yÓñ !òì˛ƒ¢õy¢ñ x Ï̂úy˛ô Á ÓyÑ˛ƒy◊Î̊#

¢õy¢ ÈÙÙÙÈ !Óhfl˛y!Ó˚ì˛ xy Ï̂úyâ˛òy–

 ì,̨ ì˛#Î˚ xïƒyÎ˚ÈÙÙÙÈ xò!ïÑ˛ 15 ˛ô,¤˛y + £y Ï̂ì˛Ñ˛ú Ï̂õ 4 ˛ô,¤˛y = ˛ˆõy›˛ 19 ˛ô,¤˛y

ÓyÑ˛ƒ

 ÓyÑ˛ƒ !òõ≈y Ï̂íÓ˚ üì≈̨ ÈÙÙÙÈ ̂ ÎyÜƒì˛yñ xyÑ˛yA«˛yñ xy¢!_ı v z̨îy£Ó˚í¢£ xy Ï̂úyâ˛òy–

 v ẑ̨ Ïjüƒ Á !Ó Ï̂ïÎ˚ ¢¡ô Ï̂Ñ≈̨  ïyÓ˚íy

 !Ó Ï̂ü°ÏƒÖ[˛ñ !Ñ ̨ Î˚y!Ó Ï̂ü°ÏíÖ[˛ñ !Ñ ̨ Î˚yÖ[˛

 Óy Ï̂Ñ˛ƒÓ˚ Ü‡˛òÜì˛ ̂ ◊!í!Ó¶˛yÜı ¢Ó˚úñ ̂ ÎÔ!ÜÑ˛ñ ã!›˛úñ !õ◊ÓyÑ˛ƒ

 Óy Ï̂Ñ˛ƒÓ˚ xÌ≈Üì˛ ˆ◊!í!Ó¶˛yÜı !ò Ï̂î≈üÑ˛ñ ≤ÃŸ¿Óyâ˛Ñ˛ñ xò%K˛y¢)â˛Ñ˛ñ ≤ÃyÌ≈òy¢)â˛Ñ˛ñ ¢ Ï̂®£Óyâ˛Ñ˛ñ xy Ï̂ÓÜ¢)â˛Ñ˛ñ

üì≈̨ ¢y Į̈̂ ô«˛ S≤Ã!ì˛ Ï̂«˛ Ï̂e !Óhfl˛y!Ó˚ì˛ xy Ï̂úyâ˛òyV

 Óy Ï̂Ñ˛ƒÓ˚ Ó)̨̊ ôyhs˛Ó˚ ÈÙÙÙÈ Ü‡˛ò Á xÌ≈ xò%¢y Ï̂Ó˚

 â˛ì%̨ Ì≈ xïƒyÎ˚ÙÙÙÈ xò!ïÑ˛ 4 ˛ô,¤˛y + £y Ï̂ì˛Ñ˛ú Ï̂õ 2 ˛ô,¤˛y = ˛ˆõy›˛ 6 ˛ô,¤˛y

Óyâ˛ƒ

 ˆ◊!í!Ó¶˛yÜ ı Ñ˛ì,≈̨ Óyâ˛ƒñ Ñ˛õ≈Óyâ˛ƒñ ¶˛yÓÓyâ˛ƒñ Ñ˛õ≈Ñ˛ì,≈̨ Óyâ˛ƒ

 Óyâ˛ƒ ˛ô!Ó˚Óì≈̨ ò ÈÙÙÙÈ v z̨îy£Ó˚í¢£ !Óhfl+̨ ì˛ xy Ï̂úyâ˛òy

 v z̨=˛ ˆ◊!í!Ó¶˛y Ï̂ÜÓ˚ ¢õ¢ƒy Á !ÓÑ˛“ ˆ◊!í!Ó¶˛yÜ
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!ò!õ≈!ì˛

 ≤ÃÓrï Ó˚â˛òyÈÙÙÙÈ xò!ïÑ˛ 20 ˛ô,¤˛y S£y Ï̂ì˛Ñ˛ú Ï̂õ¢£V

 !ò!î≈T˛ ≤Ã¢AÜ¢õ)£ S≤Ã!ì˛!›˛ ≤Ã¢ Ï̂AÜÓ˚ v z̨̨ ôÓ˚ xò!ïÑ˛ 3!›˛ Ñ˛ Ï̂Ó˚ òõ%òy ≤ÃÓrï ÌyÑ˛ Ï̂Ó–V

!ÓK˛yò Á ˛ô!Ó˚̂ ÏÓü  ¶˛y°Ïyñ ¢y!£ì˛ƒ Á ¢Çfl ,̨Ò!ì˛Ó˚ òyòyò !îÑ˛

¢y¡±!ì˛Ñ˛ á›˛òy v z̨̨ ô Ï̂Îy!Üì˛yõ)úÑ˛

Óƒ!=˛Üì˛ x!¶˛K˛ì˛y xydÑ˛Ìyõ)úÑ˛

 xò%Óyî S£zÇ Ï̂Ó˚!ã ˆÌ Ï̂Ñ˛ ÓyÇúyVÈÙÙÙÈ xò!ïÑ˛ 7 ˛ô,¤˛y S£y Ï̂ì˛Ñ˛ú Ï̂õ¢£V

 òõ%òy ¢ÇÖƒy ı 10!›˛

 ¢Çúy˛ô Ó˚â˛òy xÌÓy ≤Ã!ì˛ Ï̂Óîò Ó˚â˛òyÈÙÙÙÈ  xò!ïÑ˛ 10 ˛ô,¤˛y S£y Ï̂ì˛Ñ˛ú Ï̂õ¢£V

 òõ%òy¢ÇÖƒy ı 5!›˛ S≤Ã!ì˛ ˆ«˛ Ï̂eV

Ó£ẑ ÏÎ˚Ó˚ ˆõy›˛ ˛ô,¤˛y ¢ÇÖƒy ı 96

ˆõy›˛ ˛ô,¤˛y ¢ÇÖƒyÓ˚ ˆ«˛ˆÏe 5 üì˛yÇü !ü!ÌúˆÏÎyÜƒ
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x!hs˛õ ̨ôÎ≈yÎ˚Ñ ̨ !õÑ˛ õ)úƒyÎ˚̂ ÏòÓ˚ ãòƒ ≤Ã Ï̂Ÿ¿Ó˚ Ñ˛y‡˛y Ï̂õy Á ò¡∫Ó˚ !Ó¶˛yãò

ÓyÇúy S≤ÃÌõ ¶˛y°ÏyV

Ó£% !ÓÑ˛“#Î˚ ≤ÃŸ¿ x!ì˛ ¢Ç!«˛Æ ÓƒyÖƒy!¶˛!_Ñ˛ Ó˚â˛òyïõ≈# ≤ÃŸ¿ ˛ô)í≈õyò

v z̨_Ó˚ïõ≈# ≤ÃŸ¿ ¢Ç!«˛Æ v z̨_Ó˚ïõ≈# ≤ÃŸ¿

SMCQV SVery Short SShort and SEssay TypeV STotalV
Answer TypeV ExplanatoryV

Ü“ 02 03 03 07 15

Ñ˛!Óì˛y 02 03 03 07 15

≤ÃÓrï 02 03 × 05 10

òy›˛Ñ˛ × × × 05 05

ô)í≈yAÜ ¢£yÎ˚Ñ˛ 03 02 × 05 10

@˘ÃrÌ

ÓƒyÑ˛Ó˚í 08 07 × × 15

!ò!õ≈!ì˛ × × × 20
≤ÃÓrï Ó˚â˛òy ÈÙÙÙÈ 10

xò%ÓyîÈÙÙÙÈ05

¢Çúy˛ô Ó˚â˛òy xÌÓy

≤Ã!ì˛ˆÏÓîò Ó˚â˛òyÈÙÙÙÈ05

10 ò¡∫̂ ÏÓ˚Ó˚ ≤Ã Ï̂Ÿ¿Ó˚ ãòƒ ı Ñ˛õ ˆÓ!ü 400 ü∑

07 ò¡∫̂ ÏÓ˚Ó˚ ≤Ã Ï̂Ÿ¿Ó˚ ãòƒ ı Ñ˛õ ˆÓ!ü 200 ü∑

05 ò¡∫̂ ÏÓ˚Ó˚ ≤Ã Ï̂Ÿ¿Ó˚ ãòƒ ı Ñ˛õ ˆÓ!ü 150 ü∑

03 ò¡∫̂ ÏÓ˚Ó˚ ≤Ã Ï̂Ÿ¿Ó˚ ãòƒ ı Ñ˛õ ˆÓ!ü 60 ü∑

01 ò¡∫̂ ÏÓ˚Ó˚ ≤Ã Ï̂Ÿ¿Ó˚ ãòƒ ı Ñ˛õ ˆÓ!ü 20 ü∑

*  ≤ÃÓrï ~ÓÇ xò%Óy Ï̂îÓ˚ v z̨_Ó˚ ≤Ãîyò Óyïƒì˛yõ)úÑ˛–
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ÓyÇúy S !mì˛#Î˚ ¶˛y°ÏyV

 ÓyÇúy !mì˛#Î˚ ¶˛y°ÏyÓ˚ ¢y!£ì˛ƒ ¢ÇÑ˛úò ı ¢y!£ì˛ƒ ¢Ω˛yÓ˚

~£z ¢ÇÑ˛úò!›˛ Ï̂ì˛ ≤Ã!Ìì˛Îüy Ñ˛!Ó ¢y!£!ì˛ƒÑ˛ Ó˚!â˛ì˛ Ü“ñ Ñ˛!Óì˛yñ ≤ÃÓrïñ òy›˛Ñ˛/òy›˛ƒyÇü ÌyÑ˛ Ï̂Ó–

˛ôy‡˛ƒ Ü“/v z̨̨ ôòƒy Ï̂¢Ó̊ xÇüñ Ñ˛!Óì˛yñ ≤ÃÓrïñ òy›˛Ñ˛/òy›˛ƒyÇ Ï̂üÓ̊ ¢Ω˛yÓƒ ¢ÇÖƒyÈÙÙÙ

Ü“/v z̨̨ ôòƒy Ï̂¢Ó̊ xÇü ÈÙÙÙÈ 5!›˛

Ñ˛!Óì˛y ÈÙÙÙÈ 7!›˛

≤ÃÓrï ÈÙÙÙÈ 2!›˛

òy›˛Ñ˛/òy›˛ƒyÇüÈÙÙÙÈ 1!›˛

ÓƒyÑ˛Ó˚í Á !ò!õ≈!ì˛

 ≤ÃÌõ xïƒyÎ˚ÈÙÙÙÈ xò!ïÑ˛ 15 ˛ô,¤˛y + £y Ï̂ì˛Ñ˛ú Ï̂õ 3 ˛ô,¤˛y = ˛ˆõy›˛ 18 ˛ô,¤˛y

Ñ˛yÓ˚Ñ˛ Á xÈÙÈÑ˛yÓ˚Ñ˛ ¢¡ôÑ≈̨

 Ñ˛yÓ˚Ñ˛ñ !Ó¶˛!=˛ñ !ò Ï̂î≈üÑ˛ ~ÓÇ xò%¢Ü≈ ¢¡ô Ï̂Ñ≈̨  ïyÓ˚íy

 Ñ˛yÓ˚̂ ÏÑ˛Ó˚ ˆ◊!í!Ó¶˛yÜ ı

Ñ˛ì,≈̨ Ñ˛yÓ˚Ñ˛ñ Ñ˛õ≈Ñ˛yÓ˚Ñ˛ñ Ñ˛Ó˚íÑ˛yÓ˚Ñ˛ñ !ò!õ_Ñ˛yÓ˚Ñ˛ñ x˛ôyîyòÑ˛yÓ˚Ñ˛ñ x!ïÑ˛Ó˚íÑ˛yÓ˚Ñ˛

 xÈÙÈÑ˛yÓ˚Ñ˛ ¢¡ôÑ≈̨  ı ¢¡∫rï ̨ôîñ ¢ Ï̂¡∫yïò ̨ôîñ xÈÙÈÑ˛yÓ˚̂ ÏÑ˛ !Ó¶˛!=˛

 !Ó¶˛!_´ Á xò%¢Ü≈ xò%ÎyÎ˚# Ñ˛yÓ˚̂ ÏÑ˛Ó˚ ˆ◊!í!Ó¶˛yÜ

!mì˛#Î˚ xïƒyÎÈ˚ÈÙÙÙÈ  xò!ïÑ˛ 12 ˛ô,¤˛y + £y Ï̂ì˛Ñ˛ú Ï̂õ 4 ˛ô,¤˛y = ˛ˆõy›˛ 16 ˛ô,¤˛y

¢õy¢

 ¢õy¢ ¢ÇÑ ̨ yhs˛ ̨ô!Ó˚¶˛y°Ïy Á ì˛y Ï̂îÓ˚ ÓƒyÖƒy SÓƒy¢ÓyÑ˛ƒñ ¢õ¢ƒõyò˛ôîñ ̨ô)Ó≈̨ ôîñ ̨ôÓ˚̨ ôîV

 ¢õy Ï̂¢Ó̊ ̂ ◊!í!Ó¶˛yÜı m®μñ Ñ˛õ≈ïyÓ̊Î̊ñ ì˛Í˛ô%Ó̊%°Ïñ Ó£%Ó #!£ñ !mÜ%ñ xÓƒÎ̊#¶˛yÓñ !òì˛ƒ¢õy¢ñ x Ï̂úy˛ô Á ÓyÑ˛ƒy◊Î̊#

¢õy¢ ÈÙÙÙÈ !Óhfl˛y!Ó˚ì˛ xy Ï̂úyâ˛òy–

 ì,̨ ì˛#Î˚ xïƒyÎ˚ÈÙÙÙÈ xò!ïÑ˛ 15 ˛ô,¤˛y + £y Ï̂ì˛Ñ˛ú Ï̂õ 4 ˛ô,¤˛y = ˛ˆõy›˛ 19 ˛ô,¤˛y

ÓyÑ˛ƒ

 ÓyÑ˛ƒ !òõ≈y Ï̂íÓ˚ üì≈̨ ÈÙÙÙÈ ̂ ÎyÜƒì˛yñ xyÑ˛yA«˛yñ xy¢!_ı v z̨îy£Ó˚í¢£ xy Ï̂úyâ˛òy–

 v ẑ̨ Ïjüƒ Á !Ó Ï̂ïÎ˚ ¢¡ô Ï̂Ñ≈̨  ïyÓ˚íy

 !Ó Ï̂ü°ÏƒÖ[˛ñ !Ñ ̨ Î˚y!Ó Ï̂ü°ÏíÖ[˛ñ !Ñ ̨ Î˚yÖ[˛
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 Óy Ï̂Ñ˛ƒÓ˚ Ü‡˛òÜì˛ ̂ ◊!í!Ó¶˛yÜı ¢Ó˚úñ ̂ ÎÔ!ÜÑ˛ñ ã!›˛úñ !õ◊ÓyÑ˛ƒ

 Óy Ï̂Ñ˛ƒÓ˚ xÌ≈Üì˛ ˆ◊!í!Ó¶˛yÜı !ò Ï̂î≈üÑ˛ñ ≤ÃŸ¿Óyâ˛Ñ˛ñ xò%K˛y¢)â˛Ñ˛ñ ≤ÃyÌ≈òy¢)â˛Ñ˛ñ ¢ Ï̂®£Óyâ˛Ñ˛ñ xy Ï̂ÓÜ¢)â˛Ñ˛ñ

üì≈̨ ¢y Į̈̂ ô«˛ S≤Ã!ì˛ Ï̂«˛ Ï̂e !Óhfl˛y!Ó˚ì˛ xy Ï̂úyâ˛òyV

 Óy Ï̂Ñ˛ƒÓ˚ Ó)̨̊ ôyhs˛Ó˚ ÈÙÙÙÈ Ü‡˛ò Á xÌ≈ xò%¢y Ï̂Ó˚

 â˛ì%̨ Ì≈ xïƒyÎ˚ÙÙÙÈ xò!ïÑ˛ 4 ˛ô,¤˛y + £y Ï̂ì˛Ñ˛ú Ï̂õ 2 ˛ô,¤˛y = ˛ˆõy›˛ 6 ˛ô,¤˛y

Óyâ˛ƒ

 ˆ◊!í!Ó¶˛yÜ ı Ñ˛ì,≈̨ Óyâ˛ƒñ Ñ˛õ≈Óyâ˛ƒñ ¶˛yÓÓyâ˛ƒñ Ñ˛õ≈Ñ˛ì,≈̨ Óyâ˛ƒ

 Óyâ˛ƒ ˛ô!Ó˚Óì≈̨ ò ÈÙÙÙÈ v z̨îy£Ó˚í¢£ !Óhfl+̨ ì˛ xy Ï̂úyâ˛òy

 v z̨=˛ ˆ◊!í!Ó¶˛y Ï̂ÜÓ˚ ¢õ¢ƒy Á !ÓÑ˛“ ˆ◊!í!Ó¶˛yÜ

!ò!õ≈!ì˛

 ≤ÃÓrï Ó˚â˛òyÈÙÙÙÈ xò!ïÑ˛ 20 ˛ô,¤˛y S£y Ï̂ì˛Ñ˛ú Ï̂õ¢£V

 !ò!î≈T˛ ≤Ã¢AÜ¢õ)£ S≤Ã!ì˛!›˛ ≤Ã¢ Ï̂AÜÓ˚ v z̨̨ ôÓ˚ xò!ïÑ˛ 3!›˛ Ñ˛ Ï̂Ó˚ òõ%òy ≤ÃÓrï ÌyÑ˛ Ï̂Ó–V

!ÓK˛yò Á ˛ô!Ó˚̂ ÏÓü  ¶˛y°Ïyñ ¢y!£ì˛ƒ Á ¢Çfl ,̨Ò!ì˛Ó˚ òyòyò !îÑ˛

¢y¡±!ì˛Ñ˛ á›˛òy v z̨̨ ô Ï̂Îy!Üì˛yõ)úÑ˛

Óƒ!=˛Üì˛ x!¶˛K˛ì˛y xydÑ˛Ìyõ)úÑ˛

 xò%Óyî SÓyÇúy ˆÌ Ï̂Ñ˛ £zÇ Ï̂Ó˚!ãVÈÙÙÙÈ xò!ïÑ˛ 7 ˛ô,¤˛y S£y Ï̂ì˛Ñ˛ú Ï̂õ¢£V

 òõ%òy ¢ÇÖƒy ı 10!›˛

 ≤Ãüy¢!òÑ˛ ˛ôeÓ˚â˛òyÙÙÙÈ  xò!ïÑ˛ 10 ˛ô,¤˛y S£y Ï̂ì˛Ñ˛ú Ï̂õ¢£V

 òõ%òy¢ÇÖƒy ı 10!›˛

Ó£ẑ ÏÎ˚Ó˚ ˆõy›˛ ˛ô,¤˛y ¢ÇÖƒy ı 96

ˆõy›˛ ˛ô,¤˛y ¢ÇÖƒyÓ˚ ˆ«˛ˆÏe 5 üì˛yÇü !ü!ÌúˆÏÎyÜƒ
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x!hs˛õ ̨ôÎ≈yÎ˚Ñ ̨ !õÑ˛ õ)úƒyÎ˚̂ ÏòÓ˚ ãòƒ ≤Ã Ï̂Ÿ¿Ó˚ Ñ˛y‡˛y Ï̂õy Á ò¡∫Ó˚ !Ó¶˛yãò

ÓyÇúy S!mì˛#Î̊ ¶˛y°ÏyV

Ó£% !ÓÑ˛“#Î˚ ≤ÃŸ¿ x!ì˛ ¢Ç!«˛Æ ÓƒyÖƒy!¶˛!_Ñ˛ Ó˚â˛òyïõ≈# ≤ÃŸ¿ ˛ô)í≈õyò

v z̨_Ó˚ïõ≈# ≤ÃŸ¿ ¢Ç!«˛Æ v z̨_Ó˚ïõ≈# ≤ÃŸ¿

SMCQV SVery Short SShort and SEssay TypeV STotalV
Answer TypeV ExplanatoryV

Ü“ 02 03 03 07 15

Ñ˛!Óì˛y 02 03 03 07 15

≤ÃÓrï 02 03 03 05 13

òy›˛Ñ˛ 02 02 03 05 12

ÓƒyÑ˛Ó˚í 08 07 × × 15

!ò!õ≈!ì˛ × × × 20

10 ò¡∫̂ ÏÓ˚Ó˚ ≤Ã Ï̂Ÿ¿Ó˚ ãòƒ ı Ñ˛õ ˆÓ!ü 400 ü∑

07 ò¡∫̂ ÏÓ˚Ó˚ ≤Ã Ï̂Ÿ¿Ó˚ ãòƒ ı Ñ˛õ ˆÓ!ü 200 ü∑

05 ò¡∫̂ ÏÓ˚Ó˚ ≤Ã Ï̂Ÿ¿Ó˚ ãòƒ ı Ñ˛õ ˆÓ!ü 150 ü∑

03 ò¡∫̂ ÏÓ˚Ó˚ ≤Ã Ï̂Ÿ¿Ó˚ ãòƒ ı Ñ˛õ ˆÓ!ü 60 ü∑

01 ò¡∫̂ ÏÓ˚Ó˚ ≤Ã Ï̂Ÿ¿Ó˚ ãòƒ ı Ñ˛õ ˆÓ!ü 20 ü∑

*  ≤ÃÓrï ~ÓÇ xò%Óy Ï̂îÓ˚ v z̨_Ó˚ ≤Ãîyò Óyïƒì˛yõ)úÑ˛–

≤ÃÓrï Ó˚â˛òy ÈÙÙÙÈ 10

xò%ÓyîÈÙÙÙÈ05

≤Ãüy¢!òÑ˛

˛ôeÓ˚â˛òyÈÙÙÙÈ05
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English (First Language)

The following competencies are reflected in the syllabus:

 Ability to listen to a telephonic conversation/short play/presentation and comprehend
complex information, analyze, synthesize, evaluate and draw inferences

 Ability to participate in debates and extempore

 Ability to anchor an event

 Ability to comprehend statements expressing opinions and attitudes discerning
underlying assumptions and points of view by reading literary texts in different genres:
fiction, non-fiction, poetry

 Ability to write a speech, an article, a  paper and make a presentation

All the activities related to critical thinking and literary appreciation practised in class IX are to
be recapitulated and reinforced.

Grammar and Vocabulary

Ability to identify and use figures of speech (onomatopoeia, pun, epigram, antithesis)

All the grammatical items practised in class IX are to be recapitulated and reinforced.

Distribution of Marks and Question pattern

English (First Language)

Total marks: 100 Internal Formative Evaluation: 10

Final  Summative Evaluation (Written): 90

A. Textual questions:60 marks

1. Prose :25 marks (2) Poetry: 20 marks (3) Rapid Reader: 15 marks

B. (i) Grammar:7 marks (ii) Rhetoric: 3 marks

C. (i) Writing a(n) essay/article/paper (in about 250 words): 10 marks

(ii) Précis writing/paraphrasing a poem: 7 marks

(iii) Reporting a conversation: 3 marks
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Testing MCQ VSAQ SAQ LAQ S DAQ EAQ DAQ Total
areas 1 mark 1mark 2 marks 3marks 5marks 7 marks 10 marks marks
(A) Prose 1×8=8 1×3=3 7×2=14 25
(B) Poetry 1×7=7 1×2=2 2×2=4 7×1=7 20
(C) Rapid 1×5=5 1×5=5 5×1=5 15
Reader
(D) Grammar 1×6=6
& Rhetoric 1×4=4 10
(E) Writing 3×1=3 7×1=7 10+1=10 20
Total per 20 20 4 3 5 28 10 90
question

The follwing types of questions will be framed:

1. Multiple choice questions (MCQ): all  compulsory questions

2. Very short answer type  questions (VSAQ):  answers not exceeding 10 words

3. Short answer type questions (SAQ): not exceeding 20 words—option of 2 questions out 4

4. Longer answer type questions (LAQ): not exceeding 50 words—compulsory question

5. Short descriptive answer type questions (SDAQ): not exceeding 100 words—option of
1 question out of 3

6. Essay type questions (EAQ): not exceeding 150 words—option of 1 question out of 3(from
poem) :   2 questions out of 4 (from prose)

7. Descriptive answer type questions(DAQ): essay not exceeding 250  words

 Internal Formative Evaluation: 10 marks
 Final Summative Evaluation (Written): 90 marks
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English (Second Language)

The following competencies are reflected in the syllabus:
Listening skill:
Ability to listen and comprehend to a-

 radio/TV news bulletin, speech, running commentary of a sports event, public
announcement

Speaking skill:
Ability to —

 interview a person
 participate in role-play/conversation

All the various activities practised in class IX for the development of listening and speaking
skills are to be recapitulated and reinforced.
Reading skill:
The following genres are to be included as reading texts—

 fiction
 non-fiction
 poetry

All the various activities practised in class IX for the development of reading skill are to be
recapitulated and reinforced.
Grammar and Vocabulary:
Ability to—

 join sentences
 split sentences
 frame questions

All the various activities practised in class IX for the development of grammatical skills are to
be recapitulated and reinforced.
Writing skill:
Ability to write-

 a notice
 a formal letter

I. letter to the editor(relating to civic problems)

II. letter in response to advertisement

All the various activities practised in class IX for the development of writing skill are to be
recapitulated and reinforced.
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Distribution of Marks and Question pattern

Testing MCQ Short answer Longer answer Descriptive Total
areas type question type question answer type marks

(SAQ) (LAQ) questions (DAQ)
1 mark 1 mark 2 marks 10 marks

(A) Reading Prose: Prose: Prose:
Comprehen- No. of ques.=5 No. of ques.= 3 No. of ques.= 2
sion (seen)

Total: 1×5 = 5 Total: 1×3 =  3 Total: 2×2 = 4

Poetry: Poetry: 20
No. of ques. = 4 No. of ques. = 2 (12+8)
Total: 1×4 = 4 Total: 2×2 = 4

(B) Reading No. of ques. = 8 No. of ques. = 4 No. of ques. = 2

Comprehen- Total: 1×8 = 8 Total:(1+1)×4 = 8 Total: 2×2=4 20
sion (unseen)

(C) Grammar No. of ques.= 3 No. of ques.=9 No. of ques.= 4 20

& Vocabulary Total: 1×3 = 3 Total: 1×9 = 9 Total: 2×4 = 8

(D) Writing No. of ques.=3

Total: 10×3=30 30

Total marks 20 20 20 30 90
per question

The following types  of questions will be framed:

1. Multiple choice questions (MCQ)

2. Short answer type questions (SAQ)

3. Longer answer type questions (LAQ)

4. Descriptive answer type questions(DAQ)

 Internal Formative Evaluation: 10 marks
 Final Summative Evaluation (Written): 90 marks
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Group A: Reading Comprehension (Seen) - 20 marks
Prose: 12 marks

 Multiple Choice Questions (MCQ — 4 alternatives will be given)—5 marks
 Short Answer type Questions (SAQ)— 3 marks
 Longer Answer type Questions (LAQ)— 4 marks

Poetry: 8 marks
 Multiple Choice Questions (MCQ— 4 alternatives will be given)— 4 marks
 Longer Answer type Questions (LAQ)— 4 marks

Group B: Reading Comprehension (Unseen)—20 marks
 Multiple Choice Questions (MCQ— 4 alternatives will be given)— 8 marks
 Short Answer type Questions (SAQ)— 8 marks
 Longer Answer type Questions (LAQ)— 4 marks

Group C: Grammar & Vocabulary(Textual grammar)—20 marks
 Multiple Choice Questions (MCQ— 4 alternatives will be given)— 3 marks
 Short Answer type Questions (SAQ)— 9 marks
 Questions on Vocabulary (identification from unseen passage)— 8 marks

Group D: Writing—30 marks
Descriptive type Questions (not exceeding 100 words)—10x 3= 30 marks
 Report writing  Summary writing  Notice writing
 Letter writing (Formal/ Informal letter)  Biography writing
 Story writing  Paragraph writing
 Process writing  Dialogue writing
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Ü!íì˛ È

1Ð x‚Ÿ#”y!îû „þyîûîyîû
2Ð ¢îûœ ¢%”„þ¡ìy
3Ð ‰þ„Êþî,!å• ¢%” S 3 îŠéîû þ™ëÅhsþ V

S˛≤ÃÌ Ï̂õ ~Ñ˛ ÓäÈ Ï̂Ó˚ ¢%îÈÙÈxy¢Ïúñ !mì˛#Î˚ ÓäÈ Ï̂Ó˚ ¢%îÈÙÈxy¢úñ ì,̨ ì˛#Î˚ ÓäÈ Ï̂Ó˚ ¢%îÈÙÈxy¢ú Ñ˛ Ï̂Ó˚ ïyÓ˚íy Ñ˛Ó˚̂ ÏÓ–

ì˛yÓ˚̨ ôÓ˚ ˙¶˛y Ï̂Ó !ò Ï̂ãÓ˚y ¢)e ˜ì˛!Ó˚ Ñ˛ Ï̂Ó˚ ¢õ¢ƒyÓ˚ ¢õyïyò Ñ˛Ó˚̂ ÏÓ– V

4Ð ¢›£yöìîû î,!å• ç £Éy¢
S â˛Ñ ̨ Ó,!Âï ¢%̂ ÏîÓ˚ ïyÓ˚íy ˆÌ Ï̂Ñ˛ ¢)e Ü‡˛ò Á ¢õ¢ƒyÎ˚ ≤Ã Ï̂Î˚yÜ– V

5Ð öëï!†„þ †vþü
SˆÎÔ!ÜÑ˛ Üv ¸̨ !òí≈̂ ÏÎ˚Ó˚ !ì˛ò!›˛ ˛ôÂï!ì˛  (i) Direct Method (ii) Short cut method (iii) Step Deviation MethodV

6Ð ‹Äy!›!›“þ õ î,_ ¢Á™!„Åþ“þ !î!¦þ§¬ •öì›Åîû ëy‰þy£z ç ²Ì›y’ õ
SÑ˛V i. ~Ñ˛£z Ó,̂ Ï_ xÌÓy ¢õyò Ó,̂ Ï_ ¢õyò ¢õyò ãƒy ¢õyò ¢õyò â˛y˛ô !äÈß¨ Ñ˛ Ï̂Ó˚ ~ÓÇ ˆÑ˛ Ï̂w ¢õyò ¢¡ø%Ö ˆÑ˛yí

v z̨Í˛ôß¨ Ñ˛ Ï̂Ó˚– S¢!Ñ ̨ Î˚ì˛yÓ˚ õyïƒ Ï̂õ Îyâ˛y£z Ñ˛ Ï̂Ó˚ ïyÓ˚íy Ü‡˛ò Ñ˛Ó˚̂ ÏÓV

ii. ~Ñ˛£zÓ,̂ Ï_ xÌÓy ¢õyò Ó,̂ Ï_ ˆÎ ¢Ñ˛ú ãƒy ˆÑ˛ Ï̂w ¢õyò ¢¡ø%Ö ˆÑ˛yí v z̨Í˛ôß¨ Ñ˛ Ï̂Ó˚ ì˛yÓ˚y ˛ôÓ˚fl˛ôÓ˚ ¢õyò–

SÓ,_ ~§̂ ÏÑ˛ ¢%̂ Ïì˛y xy›˛ Ï̂Ñ˛ xÌÓy Ñ˛y!‡˛ Ó!¢ Ï̂Î˚ !ò Ï̂ãÓ˚y !òÓ˚#«˛í Ñ˛Ó˚̂ ÏÓ– ˛≤Ãõy Ï̂íÓ˚ ≤Ã Ï̂Î˚yãò ˆò£zV

SÖV !ì˛ò!›˛ x¢õ Ï̂Ó˚Ö !Ó®% !î Ï̂Î˚ ~Ñ˛!›˛ õye Ó,_ xAÑ˛ò Ñ˛Ó˚y ÎyÎ˚– SÑ˛¡ôy Ï̂¢Ó˚ ¢y£y Ï̂Îƒ ˆÑ˛w ˆÓÓ˚ Ñ˛ Ï̂Ó˚ !ò Ï̂ãÓ˚y

ïyÓ˚íy Ñ˛Ó˚̂ ÏÓ– ˛≤Ãõy Ï̂íÓ˚ ≤Ã Ï̂Î˚yãò ˆò£z–V

SÜV i. Óƒy¢ òÎ̊ ~Ó̊)̨ ô ̂ Ñ˛y Ï̂òy ãƒy Ï̂Ñ˛ Ó,̂ Ï_Ó̊ ̂ Ñ˛w ̂ Ì Ï̂Ñ˛ x!AÑ˛ì˛ ̂ Ñ˛y Ï̂òy ¢Ó̊ú Ï̂Ó̊Öy ¢õ!mÖ![˛ì˛ Ñ˛Ó̊ Ï̂ú ¢Ó̊ú Ï̂Ó̊Öy!›˛

ãƒy ~Ó˚ v z̨̨ ôÓ˚ ú¡∫ £ Ï̂Ó– S¢!Ñ ̨ Î˚ì˛y !¶˛!_Ñ˛ Ñ˛y Ï̂ãÓ˚ ¢y£y Ï̂Îƒ !òÓ˚#«˛í Ñ˛Ó˚̂ ÏÓ Á ≤Ãõyí Ñ˛Ó˚̂ ÏÓ–V

ii. Óƒy¢ òÎ˚ ~Ó)̨̊ ô ˆÑ˛y Ï̂òy ãƒyÈÙÈ~Ó˚ v z̨̨ ôÓ˚ ˆÑ˛w ˆÌ Ï̂Ñ˛ x!AÑ˛ì˛ ˆÑ˛y Ï̂òy ú¡∫̂ ÏÓ˚Öy ãƒy Ï̂Ñ˛ ¢õ!mÖ![˛ì˛ Ñ˛ Ï̂Ó˚–

S¢!Ñ ̨ Î˚ì˛y !¶˛!_Ñ˛ Ñ˛y Ï̂ãÓ˚ ¢ Ï̂AÜ !òÓ˚#«˛í Ñ˛Ó˚̂ ÏÓ Á ≤Ãõyí Ñ˛Ó˚̂ ÏÓV–

    SÑ˛V ñ SÖVñ SÜV ÈÙÈ~Ó˚ ≤Ã Ï̂Î˚yÜ–

7Ð !m‡y“þ ¢›#„þîûöì’îû öŠéyÝþ öŠéyÝþ îyhßþî ¢›¢Äy ÷“þ!îû „þîûöìî ç ¢›y•y˜ „þîûöìîÐ
Ñ˛V !máyì˛ Ó˚y!üÓ˚ ïyÓ˚íy ̂ Ì Ï̂Ñ˛ !máyì˛ ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ ïyÓ˚íyÎ˚ xy¢ Ï̂Ó– ~Ó˚̨ ôÓ˚ ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ ¢õyïy Ï̂òÓ˚ ïyÓ˚íy Ñ˛Ó˚̂ ÏÓ–

!máyì˛ ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ ¢yïyÓ˚í Ó)̨̊ ô ax2 + bx + c =  0  ïyÓ˚íy Ñ˛Ó˚̂ ÏÓ–

ÖV !máyì˛ ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ ¢õyïyò–

ÜV !máyì˛ ¢õ#Ñ˛Ó˚̂ ÏíÓ˚ ¢õ¢ƒyÓ˚ Sã!›˛úì˛Ó˚V ¢õyïyò–
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áV ◊#ïÓ˚ xyâ˛ Ï̂Î≈Ó˚ ¢)e ı

◊#ïÓ˚ xyâ˛y Ï̂Î≈Ó˚ ¢)e ˆÌ Ï̂Ñ˛ xÈÙÈ ~Ó˚ õyò ˆÓÓ˚ Ñ˛Ó˚y ãyò Ï̂Ó– !òÓ)̨̊ ôÑ˛ b2 - 4ac  >  0, b2 - 4ac = 0   £ Ï̂ú Ñ˛# £Î˚ ïyÓ˚íy Ñ˛Ó˚̂ ÏÓ–

î%!›˛ õ)̂ ÏúÓ˚ ¢õ!T˛ Á Ü%íö˛ Ï̂úÓ˚ ïyÓ˚íy Ñ˛Ó˚̂ ÏÓ ~ÓÇ î%!›˛ õ)ú ˆîÁÎ˚y ÌyÑ˛ Ï̂ú !máyì˛ ¢õ#Ñ˛Ó˚í Ü‡˛ Ï̂òÓ˚ ïyÓ˚íy Ñ˛Ó˚̂ ÏÓ–

8. !eöì„þy’!›!“þ õ
Ñ˛V !e Ï̂Ñ˛yí!õ!ì˛Ó˚ v z̨qÓñ !ÓÑ˛yü Á Óyhfl˛Ó ≤Ã Ï̂Î˚yãò#Î˚ì˛yÓ˚ ÓƒyÖƒy–

ÖV !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ ˆÑ˛y Ï̂íÓ˚ ïyÓ˚íy ı

ïòydÑ˛ñ }íydÑ˛ Ï̂Ñ˛y Ï̂íÓ˚ ïyÓ˚íyñ ˆÑ˛yí ˛ô!Ó˚õy Į̈̂ ôÓ˚ ïyÓ˚íyñ °Ï!¤˛Ñ˛ ˛ôÂï!ì˛ Á Ó,_#Î˚ ˛ôÂï!ì˛Ó˚ ïyÓ˚íyñ ì˛y Ï̂îÓ˚

¢¡ôÑ≈̨  Á ≤Ã Ï̂Î˚yÜ–

9Ð ›•Ä›y SMediamV
!Ó!¶˛ß¨ ì˛ Ï̂ÌƒÓ˚ õyïƒ Ï̂õ õïƒõyÓ˚ ïyÓ˚íyñ ¢)̂ ÏeÓ˚ ¢y£y Ï̂Îƒ õïƒõyÓ˚ ïyÓ˚íy– ˆ◊!í xhs˛Ó˚ ˆîÁÎ˚y ÌyÑ˛ Ï̂ú ¢)e ˆÌ Ï̂Ñ˛

õïƒõyÓ˚ õyò ˆÓÓ˚ Ñ˛Ó˚yÓ˚ ïyÓ˚íyñ Ñ ̨ õ Ï̂ÎÔ!ÜÑ˛ ˛ô!Ó˚¢ÇÖƒy ˆúÖ!â˛e  SˆúÖ!â˛e ˆÌ Ï̂Ñ˛ õïƒõyÓ˚ ïyÓ˚íyV–

10Ð ‹Äy!›!“þ Sî,_ ç ö„þy’¢Á™!„Åþ“þ vþzþ™þ™y”ÄV õ
Ñ˛V ˆÑ˛wfiÌ ˆÑ˛yí Á ˛Ó,_fiÌ ˆÑ˛y Ï̂íÓ˚ ïyÓ˚íy S¢!Ñ ̨ Î˚ì˛yÓ˚ õyïƒ Ï̂õ Îyâ˛y£z Ñ˛Ó˚̂ ÏÓV–

ÖV ~Ñ˛£z Ó,_â˛y Į̈̂ ôÓ˚ v z̨̨ ôÓ˚ xÓ!fiÌì˛ ˆÑ˛wfiÌ ˆÑ˛yí ˛Ó,_fiÌ ˆÑ˛y Ï̂íÓ˚ !mÜ%í S¢!Ñ ̨ Î˚ì˛yÓ˚ õyïƒ Ï̂õ Îyâ˛y£z Á ≤Ãõy Ï̂íÓ˚

ïyÓ˚íyV–

ÜV ˆÑ˛y Ï̂òy Ó,̂ Ï_Ó˚ ~Ñ˛£z Ó,_yÇüfiÌ ˆÑ˛yí ¢Ñ˛ú ¢õyò S¢!Ñ ̨ Î˚ì˛yÓ˚ õyïƒ Ï̂õ Îyâ˛y£z Á ≤Ãõy Ï̂íÓ˚ ïyÓ˚íyV–

áV xï≈Ó,_fiÌ ˆÑ˛yí ¢õ Ï̂Ñ˛yí S≤Ãõy Ï̂íÓ˚ ïyÓ˚íyV–

SÑ˛Vñ SÖVñ SÜVñ SáV ~Ó˚ ≤Ã Ï̂Î˚yÜ–

11Ð !eöì„þy’!›!“þ„þ x %̃þ™y“þ õ
¢õ Ï̂Ñ˛yí# !e¶%̨ Ï̂ã ¢)«˛ Ï̂Ñ˛yí SfiÌ)ú Ï̂Ñ˛yí òÎ˚V ¢y Į̈̂ ô Ï̂«˛ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôy Ï̂ì˛Ó˚ ïyÓ˚íy Á ≤Ã Ï̂Î˚yÜ– ¢£ã

!e Ï̂Ñ˛yí!õ!ì˛Ñ˛ x Ï̂¶˛îyÓ!úÓ˚ ¢¡∫̂ Ïrï ïyÓ˚íy Á ≤Ã Ï̂Î˚yÜ–

12Ð x %̃þ™y“þ ç ¢›y %̃þ™y“þ ¢‚„Êþyhsþ î#‹†y!’!“þ„þ ¢›¢Äyîû ¢›y•y˜ õ
D xò%̨ ôyì˛ ¢ÇÑ ̨ yhs˛ ¢õ¢ƒy–

D ¢õyò%̨ ôyì˛ ¢ÇÑ ̨ yhs˛ ¢õ¢ƒy–

D ~Ñ˛yhs˛Ó˚ ≤Ã!Ñ ̨ Î˚yñ !Ó˛ôÓ˚#ì˛ ≤Ã!Ñ ̨ Î˚yñ ˆÎyÜ≤Ã!Ñ ̨ Î˚yñ ¶˛yÜ ≤Ã!Ñ ̨ Î˚yñ ˆÎyÜÈÙÈ¶˛yÜ ≤Ã!Ñ ̨ Î˚yñ ¢Ç Ï̂Îyãò ≤Ã!Ñ ̨ Î˚yÓ˚ ïyÓ˚íy–

¢õyò%̨ ôy Ï̂ì˛Ó˚ ¢õ¢ƒyÓ˚ ¢õyïyò

D !ì˛ò!›˛ xÌÓy â˛yÓ˚!›˛ â˛ú Ñ ̨ !õÑ˛ ¢õyò%̨ ôyì˛# £ Ï̂ú ¢õ¢ƒyÓ˚ ¢õyïyò–

D !Ó!¶˛ß¨ ≤Ã!Ñ ̨ Î˚yÓ˚ ¢y£y Ï̂Îƒ ¢õyò%̨ ôy Ï̂ì˛Ó˚ ¢õ¢ƒyÓ˚ ¢õyïyò–

x
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13Ð „þöìëû„þ!Ýþ xy”ŸÅ ö„þyöì’îû S00, 300, 450, 600, 900V !eöì„þy’!›!“þ„þ x %̃þ™yöì“þîû ›y˜ !˜’Åëû ç ¢›¢Äyîû
²Ìöìëûy†Ð

14Ð   xyëû“þ‡öì̃ îû •yîû’y õ
‡˜„þ õ ~Ñ˛!›˛ áòÑ˛yÑ˛yÓ˚ Óy Ï̂:Ó˚ !Ó!¶˛ß¨ ì˛ Ï̂úÓ˚ ˆ«˛eö˛ú !ò Ï̂ãÓ˚y !òí≈Î˚ Ñ˛ Ï̂Ó˚ áò Ï̂Ñ˛Ó˚ ¢õ@˘Ãì˛ Ï̂úÓ˚ ˆ«˛eö Į̈úñ

xyÎ˚ì˛ò Á Ñ˛ Ï̂í≈Ó˚ ˜î Ï̂á≈ƒÓ˚ ïyÓ˚íy Á ¢)e Ü‡˛ò Ñ˛Ó˚̂ ÏÓ ~ÓÇ Óyhfl˛Ó ¢õ¢ƒyÎ˚ ≤Ã Ï̂Î˚yÜ Ñ˛Ó˚̂ ÏÓ–

xyëû“þ‡˜ õ  xyÎ˚ì˛áòyÑ˛yÓ˚ Óy Ï̂:Ó˚ ¢y£y Ï̂Îƒ ~ÓÇ ~Ñ˛Ñ˛ xyÎ˚ì˛ Ï̂òÓ˚ Ìy Ï̂õ≈yÑ˛ú Óy !˛ôâ˛ Ï̂Óy Ï̂v≈̨ Ó˚ áò Ï̂Ñ˛Ó˚ ¢y£y Ï̂Îƒ

xyÎ˚ì˛áò Óy Ï̂:Ó˚ ¢õ@˘Ãì˛ Ï̂úÓ˚ ˆ«˛eö˛úñ xyÎ˚ì˛ò ~ÓÇ Ñ˛ Ï̂í≈Ó˚ ˜î Ï̂á≈ƒÓ˚ ¢)e Ü‡˛ò Ñ˛Ó˚̂ ÏÓ ~ÓÇ Óyhfl˛Ó ¢õ¢ƒyÎ˚ ≤Ã Ï̂Î˚yÜ

Ñ˛Ó̊ Ï̂Ó–

15Ð œÁº î,_y„þyîû ö‰þyˆ õ
ú¡∫ Ó,_yÑ˛yÓ˚ ˆâ˛y Ï̂àÓ˚ ÓÑ ̨ ì˛ Ï̂úÓ˚ ~ÓÇ ¢õ@˘Ãì˛ Ï̂úÓ˚ ˆ«˛eö˛ Ï̂úÓ˚ ïyÓ˚íy Á xyÎ˚ì˛ Ï̂òÓ˚ ïyÓ˚íy– xyÎ˚ì˛ Ï̂«˛e Á Ó,_

ˆÌ Ï̂Ñ˛ ì˛ Ï̂úÓ˚ ˆ«˛eö˛ Ï̂úÓ˚ ïyÓ˚íy ˆò Ï̂Ó– ì˛yÓ˚̨ ôÓ˚ ¢)̂ ÏeÓ˚ ¢y£y Ï̂Îƒ ˆäÈy Ï̂›˛y ˆäÈy Ï̂›˛y ¢õ¢ƒy ˆÌ Ï̂Ñ˛ Ñ˛!‡˛òì˛Ó˚ Óyhfl˛Ó

¢õ¢ƒyÓ˚ ïyÓ˚íy–

16Ð ö¦þ” õ
Óyhfl˛Ó x!¶˛K˛ì˛yÓ˚ ˆÌ Ï̂Ñ˛ ¢Ó˚ú Ï̂¶˛îñ Óƒhfl˛ Ï̂¶˛ Ï̂îÓ˚ ïyÓ˚íy– ˆÎÔ!ÜÑ˛ ˆ¶˛ Ï̂îÓ˚ ïyÓ˚íy– ˆ¶˛î ¢¡∫rï#Î˚ ¢õ¢ƒyÓ˚ ¢õyïyò

~ÓÇ Óyhfl˛Ó ¢õ¢ƒyÓ˚ ¢õyïyò–

17Ð î,_Þí ‰þ“%þ¦%þÅ‹ ¢‚„Êþyhsþ vþzþ™þ™y”Äõ
Ñ˛V Ó,_fiÌ â˛ì%̨ ¶%≈̨ Ï̂ãÓ˚ !Ó˛ôÓ˚#ì˛ ˆÑ˛yíÜ%!ú ˛ôÓ˚fl˛ôÓ˚ ¢¡ô)Ó˚Ñ˛ S≤Ãõy Ï̂íÓ˚ ïyÓ˚íyV–

ÖV ˆÎ Ï̂Ñ˛y Ï̂òy â˛ì%̨ ¶%̨ ≈̂ ÏãÓ˚ !Ó˛ôÓ˚#ì˛ ˆÑ˛yíÜ%!ú ¢¡ô)Ó˚Ñ˛ £ Ï̂ú â˛yÓ˚!›˛ !Ó®% ¢õÓ,_fiÌ £ Ï̂Ó– S¢!Ñ ̨ Î˚ì˛yÓ˚ ¢y£y Ï̂Îƒ

Îyâ˛y£z Ñ˛Ó˚̂ ÏÓ– ≤Ãõy Ï̂íÓ˚ ≤Ã Ï̂Î˚yãò ˆò£zV

ÜV ~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 £ Ï̂Ó– S¢!Ñ ̨ Î˚ì˛yÓ˚ ¢y£y Ï̂Îƒ Îyâ˛y£z Ñ˛Ó˚̂ ÏÓ– ≤Ãõy Ï̂íÓ˚ ≤Ã Ï̂Î˚yãò ˆò£zV

SÑ˛Vñ  SÖVñ SÜV ~Ó˚ ≤Ã Ï̂Î˚yÜ–

18Ð ö†yœ„þ õ ö†yœ„þ– x•Åöì†yœöì„þîû “þöìœîû öÇþešþœ ~î‚ xyëû“þöì̃ îû •yîû’y ~î‚ îyhßþî ¢›¢Äyëû
     ²Ìöìëûyöì†îû •yîû’yÐ

19Ð ¢Á™y”Ä õ
Ñ˛V ~Ñ˛!›˛ ≤Ãî_ !e¶%̨ Ï̂ãÓ˚ ˛ô!Ó˚Ó,_ xAÑ˛ò–

ÖV ~Ñ˛!›˛ ≤Ãî_ !e¶%̨ Ï̂ãÓ˚  xhs˛Ó,≈_ xAÑ˛ò– S~Ñ˛!›˛ ≤Ãî_ !e¶%̨ Ï̂ãÓ˚ Ó!£Ó,≈_ xAÑ˛ Ï̂òÓ˚ ïyÓ˚íy Ñ˛Ó˚̂ ÏÓ !Ñ˛hs$̨    ôÓ˚#«˛yÓ˚

ãòƒ ÌyÑ˛ Ï̂Ó òyV–

20Ð œÁº î,_y„þyîû ŸA„%þ õ
ú¡∫ Ó,_yÑ˛yÓ˚ üAÑ%̨ Ó˚ ˛ôyŸª≈ì˛ Ï̂úÓ˚ ˆ«˛eö˛úñ  ¢õ@˘Ã ì˛ Ï̂úÓ˚ ˆ«˛eö˛ú ~ÓÇ xyÎ˚ì˛ Ï̂òÓ˚ ¢)̂ ÏeÓ˚ ïyÓ˚íy ~ÓÇ Óyhfl˛Ó

¢õ¢ƒyÎ˚ ≤Ã Ï̂Î˚y Ï̂ÜÓ˚ ïyÓ˚íy–
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21Ð !î!¦þ§¬ ‡˜ îhß$þ Sö‰þyˆ– ö†yœ„þ– ŸA„%þ ç xyëû“þ‡˜V ¢‚„Êþyhsþ îyhßþî ¢›¢Äyîû ¢›y•y˜Ð

22Ð î,öì_îû öŠé”„þ ç ßþ™ŸÅöì„þîû •yîû’y õ
Ñ˛V ~Ñ˛!›˛ Ó,̂ Ï_Ó˚ fl˛ôü≈Ñ˛ Á fl˛ôü≈!Ó®%Üyõ# Óƒy¢yï≈ ˛ôÓ˚fl˛ôÓ˚ ú¡∫– S¢!Ñ ̨ Î˚ì˛yÓ˚ õyïƒ Ï̂õ Îyâ˛y£z Á ≤Ãõy Ï̂íÓ˚ ïyÓ˚íyV–

ÖV Ó!£ÉfiÌ !Ó®% ˆÌ Ï̂Ñ˛ ~Ñ˛!›˛ Ó,̂ Ï_ î%!›˛ fl˛ôü≈Ñ˛ xAÑ˛ò Ñ˛Ó˚̂ Ïú fl˛ôü≈Ñ˛m Ï̂Î˚Ó˚ ˜îá≈ƒ ¢õyò ~ÓÇ ˆÑ˛ Ï̂w ¢õyò ¢¡ø%Ö

ˆÑ˛yí v z̨Í˛ôß¨ Ñ˛ Ï̂Ó˚– S¢!Ñ ̨ Î˚ì˛yÓ˚ õyïƒ Ï̂õ Îyâ˛y£z ~ÓÇ ≤Ãõy Ï̂íÓ˚ ïyÓ˚íyV–

ÜV î%!›˛ Ó,_ ˛ôÓ˚fl˛ôÓ˚̂ ÏÑ˛ fl˛ôü≈ Ñ˛Ó˚̂ Ïú Ó,_m Ï̂Î˚Ó˚ ˆÑ˛w Á fl˛ôü≈!Ó®% ¢õ Ï̂Ó˚Ö £Î˚– S¢!Ñ ̨ Î˚ì˛yÓ˚ õyïƒ Ï̂õ Îyâ˛y£z

 Á ≤Ãõy Ï̂íÓ˚ ïyÓ˚íyV–

SÑ˛Vñ SÖVñ SÜV ~Ó˚ ≤Ã Ï̂Î˚yÜ–

23Ð þ™)îû„þ ö„þyöì’îû !eöì„þy’!›!“þ„þ x %̃þ™y“þ õ
˛ô)Ó˚Ñ˛ ˆÑ˛y Ï̂íÓ˚ !e Ï̂Ñ˛yí!õ!ì˛Ñ˛ xò%̨ ôy Ï̂ì˛Ó˚ ¢¡ôÑ≈̨  Á ¢õ¢ƒyÎ˚ ≤Ã Ï̂Î˚yÜ–

24Ð ¢‚…Äy†%îû% ›y˜ õ SModeV
Ñ˛ì˛Ü%!ú ì˛Ìƒ ˆÌ Ï̂Ñ˛ ¢ÇÖƒyÜ%Ó%̊ õy Ï̂òÓ˚ ïyÓ˚íy Ñ˛Ó˚̂ ÏÓ– ˆ◊!í xhs˛Ó˚ ˆîÁÎ˚y ÌyÑ˛ Ï̂ú ¢)e ˆÌ Ï̂Ñ˛ ¢ÇÖƒyÜ%Ó%̊ õyò ˆÓÓ˚ Ñ˛Ó˚yÓ˚

ïyÓ˚íy–

25Ð ¢Á™y”Ä õ
Ñ˛V Ó,̂ Ï_Ó˚ v z̨̨ ô!Ó˚fiÌ !Ó®%̂ Ïì˛ Á£z Ó,̂ Ï_ fl˛ôü≈Ñ˛ xAÑ˛ò–

ÖV Ó,̂ Ï_Ó˚ Ó!£ÉfiÌ !Ó®% ˆÌ Ï̂Ñ˛ Á£z Ó,̂ Ï_ fl˛ôü≈Ñ˛ xAÑ˛ò–

26Ð ‹Äy!›!“þ õ !e¦%þöì‹ x %̃þ™y“þ ç ¢›y %̃þ™y“þ ¢Á™öì„Åþ •yîû’yîû ëy‰þy£z õ
Ñ˛V !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 Ï̂íÓ˚ ≤Ã Ï̂Î˚yãò ˆò£zV

ÖV ˆÑ˛y Ï̂òy ¢Ó˚ú Ï̂Ó˚Öy !e¶%̨ Ï̂ãÓ˚ î%£z Óy£%̂ ÏÑ˛ ¢õyò%̨ ôy Ï̂ì˛ !Ó¶˛=˛ Ñ˛Ó˚̂ Ïú ì,̨ ì˛#Î˚ Óy£%Ó˚ ¢õyhs˛Ó˚yú £Î˚– S≤Ãõy Ï̂íÓ˚ ≤Ã Ï̂Î˚yãò

ˆò£zV

SÑ˛Vñ SÖV ÈÙÈ~Ó˚ ≤ÃˆÏÎ˚yˆÏÜÓ˚ ïyÓ˚íy–

27Ð „þîû’# S!m‡y“þ „þîû’#V
õ)úî ¢ÇÖƒyñ xõ)úî ¢ÇÖƒyÓ˚ ïyÓ˚íyñ ¢ÇÖƒy Ï̂Ó˚ÖyÎ˚ Á !˛ôÌy Ï̂ÜyÓ˚y Ï̂¢Ó˚ v z̨̨ ô˛ôy Ï̂îƒÓ˚ ¢y£y Ï̂Îƒ xõ)úî ¢ÇÖƒyÓ˚ ïyÓ˚íyñ Ñ˛Ó˚í#Ó˚

¢õ¢ƒyÓ˚ ïyÓ˚íy–

28Ð ‹Äy!›!“þ õ ¢”,Ÿ“þy ¢Á™öì„Åþ •yîû’yîû ëy‰þy£z ç ²Ì›y’õ
Ñ˛V ¢î,üˆÏÑ˛yí#ñ ¢î,̂ ÏüÓ˚ ïyÓ˚íy !Ó!¶˛ß¨ ãƒy!õ!ì˛Ñ˛ !â˛ˆÏe–

ÖV î%!›˛ !e¶%̨ ã ¢î,ü Ï̂Ñ˛yí# £ Ï̂ú ì˛y Ï̂îÓ˚ xò%Ó)̨̊ ô Óy£%Ü%!ú ¢õyò%̨ ôyì˛# £ Ï̂Ó– S≤Ãõy Ï̂íÓ˚ ≤Ã Ï̂Î˚yãò ˆò£zV

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

≤Ã Ï̂Î˚yãò ˆò£zV
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áV 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 Ï̂íÓ˚ ≤Ã Ï̂Î˚yãò ˆò£zV

SÖVñ SÜVñ SáV ¢!Ñ ̨ Î˚ì˛yÓ˚ ¢y£y Ï̂Îƒ Îyâ˛y£z Ñ˛Ó˚̂ ÏÓ ~ÓÇ ≤Ã Ï̂Î˚y Ï̂ÜÓ˚ ïyÓ˚íy ˛ôy Ï̂Ó–

SàV ~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 ˛ôÓ˚fl˛ôÓ˚ ¢î,ü– S≤Ãõy Ï̂íÓ˚ ïyÓ˚íy Á ≤Ã Ï̂Î˚yÜV–

29Ð !þ™íyöì†yîûyöì¢îû vþzþ™þ™y”Ä õ
Ñ˛V !˛ôÌy Ï̂ÜyÓ˚y Ï̂¢Ó˚ v z̨̨ ô˛ôyîƒ– S!ÓÓ,!ì˛ ~ÓÇ ≤ÃõyíV
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ẑÏv
˛Ó̊

 S
Cu

S,
 P

bS
, A

g 2S
V 
x

ï
É

Ï̂«
˛̨ô

í
– 
«

y̨Ó̊
#Î̊

 ̂
¢

y!v
˛Î̊

yõ
 ò

y£
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ẑÏv
»̨y

Ï̂ã
ò
 ¢

yú
ö
˛y£
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ẑ̨ÏÕ

‘Ö
– 

¢
Ç!

Ÿ
’T
˛ Ó̊

y¢
yÎ̊

!ò
Ñ
˛ !

Ó
!Ñ

 ̨Î̊
y 
v
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£z!ì˛£y¢ Á ˛ô!Ó˚̂ ÏÓü

xïƒyÎ˚ı 1ÈÙÙÙÈ £z!ì˛£y Ï̂¢Ó˚ ïyÓ˚íy ˛ô,¤˛y 10

1.1ı xyï%!òÑ˛ £z!ì˛£y¢â˛â≈̨ yÓ̊ ̃ Ó!â˛eƒ

òì%˛ò ¢yõy!ãÑ˛ £z!ì˛£y¢ñ ˆÖúyÓ˚ £z!ì˛£y¢ñ Öyîƒy¶˛ƒyˆÏ¢Ó˚ £z!ì˛£y¢ñ !ü“â˛â≈˛yÓ˚ £z!ì˛£y¢ S¢ÇÜ#ì˛ñ ò,ì˛ƒñ òy›˛Ñ˛ñ â˛ú!Fâ˛eVñ

ˆ˛ôyüyÑ˛ÈÙÈ˛ô!Ó̊ÏFäÈ Ï̂îÓ̊ £z!ì˛£y¢ñ ÎyòÓy£òÈÙÈˆÎyÜy Ï̂ÎyÜ ÓƒÓfiÌyÓ̊ £z!ì˛£y¢ñ î,üƒ !ü Ï̂“Ó̊ £z!ì˛£y¢ SäÈ!Ó x§yÑ˛yñ ö˛ Ï̂›˛y@˘Ãy!ö˛Vñ fiÌy˛ô Ï̂ì˛ƒÓ̊

£z!ì˛£y¢ñ fiÌyò#Î̊ £z!ì˛£y¢ñ ü£ Ï̂Ó̊Ó̊ £z!ì˛£y¢ñ ¢yõ!Ó̊Ñ˛ £z!ì˛£y¢ñ ̨ ˛ô!Ó̊ Ï̂Ó Ï̂üÓ̊ £z!ì˛£y¢ñ !ÓK˛yòÈÙÈ≤ÃÎ%!=˛ Á !â˛!Ñ˛Í¢y!ÓîƒyÓ̊ £z!ì˛£y¢ñ

òyÓ̊# £z!ì˛£y¢ÈÙÙÙÈ ~£z¢Ó £z!ì˛£y¢â˛â≈̨ yÓ̊ ïyÓ̊yÓ̊ õ)ú ̃ Ó!üT˛ƒ¢õ)£ x!ì˛¢Ç!«˛Æ xy Ï̂úyâ˛òy Ñ˛ Ï̂Ó̊ £z!ì˛£y Ï̂¢Ó̊ !Ó!â˛e !î Ï̂Ñ˛Ó̊ ïyÓ̊íy–

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛V SÓÓ˚yj ̨ô,¤˛y ı 6V

1.2ı xyï%!òÑ˛ ¶˛yÓ̊ Ï̂ì˛Ó̊ £z!ì˛£y¢â˛â≈̨ yÓ̊ v z̨̨ ôyîyò ÓƒÓ£y Ï̂Ó̊Ó̊ ̨ôÂï!ì˛

Ñ˛– ¢Ó̊Ñ˛y!Ó̊ ò!Ì˛ôe S˛ô%!úü/ ̂ Üy Ï̂Î̊®y/¢Ó̊Ñ˛y!Ó̊ xy!ïÑ˛y!Ó̊Ñ˛ Ï̂îÓ̊ ≤Ã!ì˛ Ï̂Óîò/!ÓÓÓ̊í/!â˛!‡˛˛ôeV

Ö– xydã#Óò# Á fl ø̨,!ì˛Ñ˛Ìy S¢_Ó̊ ÓÍ¢Ó̊/!Ó!˛ôòâ˛w ̨ôyúó ã#Óòfl˛ø,!ì˛/Ó̊Ó#wòyÌ ‡˛yÑ%̨ Ó̊ó ã#Ó Ï̂òÓ̊ G˛Ó̊y˛ôyì˛y/¢Ó̊úy ̂ îÓ# ̂ â˛Ôï%Ó̊yò#V

Ü– !â˛!‡˛˛ôe S£z!®Ó˚y Üy!rï Ï̂Ñ˛ ˆúÖy ãÁÎ˚y£Ó˚úyú ˆò£Ó%̊Ó˚ !â˛!‡˛ÈÙÙÙÈ Letters from a Father to His DaughterV

á– ¢yõ!Î̊Ñ˛˛ôe Á ¢ÇÓyî˛ôe SÓAÜîü≈ò ~ÓÇ ̂ ¢yõ≤ÃÑ˛yüVÈÙÙÙÈ ~£z v z̨̨ ôyîyòÜ%!ú ÓƒÓ£y Ï̂Ó̊Ó̊ ̨ôÂï!ì˛ !Ó°Ï̂ ÏÎ̊Ó̊ ¢Ç!«˛Æ xy Ï̂úyâ˛òy–

›%̨ Ñ˛ Ï̂Ó̊y Ñ˛Ìyı  xyï%!òÑ˛ ¶˛yÓ̊ Ï̂ì˛Ó̊ £z!ì˛£y¢â˛â≈̨ yÎ̊ ö˛ Ï̂›˛y@˘Ãy Ï̂ö˛Ó̊ ÓƒÓ£yÓ̊

   £z!ì˛£y Ï̂¢Ó˚ ì˛Ìƒ ¢Ç@˘Ã Ï̂£ £zr›˛yÓ˚̂ Ïò›˛ ÓƒÓ£y Ï̂Ó˚Ó˚ ¢%!ÓïyÈÙÈx¢%!Óïy

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛V SÓÓ˚yj ̨ô,¤˛y ı 4V

˛ôÓ≈ı 1ÈÙÙÙÈ òì%̨ ò ¢ÇáÓÂïì˛yÓ˚ x!¶˛õ%̂ ÏÖ

xïƒyÎ˚ı 2ÈÙÙÙÈ ¢Çfl˛ÒyÓ˚ı ˜Ó!üT˛ƒ Á ˛ôÎ≈y Ï̂úyâ˛òy ˛ô,¤˛y 18

2.1ı v z̨!òü üì˛ Ï̂Ñ˛Ó˚ ÓyÇúyÈÙÙÙÈ ¢yõ!Î˚Ñ˛˛ôeñ ¢ÇÓyî˛ôe Á ¢y!£ Ï̂ì˛ƒ ¢õy Ï̂ãÓ˚ ≤Ã!ì˛ö˛úò

ÓyõyˆÏÓy!ïò#ñ !£®% ̨ ôƒy!› Δ̨Î̊›˛ ~ÓÇ £%̂ Ïì˛yõ ̨ô§ƒyâ˛yÓ̊ òÑ˛üyñ ò#úî˛ô≈í ñ @˘ÃyõÓy_≈y ≤ÃÑ˛y!üÑ˛y ÈÙÙÙÈ v z̨̨ ô!Ó˚v z̨=˛ xy Ï̂úyâ˛òyÓ˚ !ò!Ó˚̂ ÏÖ ~£z

≤Ã¢AÜÜ%!úÓ̊ !Ó Ï̂ü°Ï xy Ï̂úyâ˛òy Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛V SÓÓ˚yj ̨ô,¤˛y ı 3V

2.2ı v z̨!òü üì˛ Ï̂Ñ˛Ó̊ ÓyÇúyÈÙÙÙÈ !ü«˛y ¢Çfl˛ÒyÓ̊ı ̃ Ó!üT˛ƒ Á ̨ôÎ≈y Ï̂úyâ˛òy

≤Ãyâ˛ƒ !ü«˛yÈÙÈ˛ôyÿ˛yì˛ƒ !ü«˛y !Ó°ÏÎ˚Ñ˛ m®μñ £zÇ Ï̂Ó˚!ã !ü«˛yÓ˚ ≤Ã¢yÓ˚ñ òyÓ˚# !ü«˛y Á {ŸªÓ˚â˛w !Óîƒy¢yÜÓ˚ ÈÙÙÙÈ ~£z !Ó°ÏÎ˚Ü%!úÓ˚ !¶˛!_ Ï̂ì˛

!ü«˛y ¢Çfl˛Òy Ï̂Ó˚Ó˚ ≤Ã¢AÜ!›˛ xy Ï̂úyâ˛òy Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó– ̂ ¢£z ≤Ã¢ Ï̂AÜÈÈÙÙÙÈ ôyÿ˛yì˛ƒ !ü«˛y !Óhfl˛y Ï̂Ó˚Ó˚ v ẑ̨ ÏîƒyÜ ı Ó˚yãy Ó˚yõ Ï̂õy£ò Ó˚yÎ˚ Á

Ó̊yãy Ó̊yïyÑ˛yhs˛ ̂ îÓñ ̨ôyÿ˛yì˛ƒ !ü«˛y !Óhfl˛y Ï̂Ó̊Ó̊ v ẑ̨ ÏîƒyÜ ı ̂ v˛!¶˛v˛ ̂ £Î̊yÓ̊ Á ãò ~!úÎ̊›˛ !v»̨ AÑ˛ÁÎ̊y›˛yÓ̊ !Ó›˛òñ Ñ˛úÑ˛yì˛y ̂ õ!v˛Ñ˛ƒyú

Ñ˛ Ï̂úã ~ÓÇ !â˛!Ñ˛Í¢y!Óîƒyâ˛â≈̨ yÓ˚ !ÓÑ˛yüñ Ñ˛úÑ˛yì˛y !ÓŸª!ÓîƒyúÎ˚ ~ÓÇ v z̨Fâ˛!ü«˛yÓ˚ !ÓÑ˛yü ÈÙÙÙÈ ~£z â˛yÓ˚!›˛ !Ó°Ï̂ ÏÎ˚ !Ó Ï̂ü°Ï xy Ï̂úyâ˛òy

Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

›%̨ Ñ˛ Ï̂Ó̊y Ñ˛Ìyı  õï%¢)îò Ü%Æ˛

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛V SÓÓ˚yj ̨ô,¤˛y ı 4V
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2.3ı v z̨!òü üì˛ Ï̂Ñ˛Ó̊ ÓyÇúyÈÙÙÙ È¢õyã ¢Çfl˛ÒyÓ̊ı ̃ Ó!üT˛ƒ Á ̨ôÎ≈y Ï̂úyâ˛òy

Ó y· ¢õyã¢õ)̂ Ï£Ó˚ v ẑ̨ ÏîƒyÜñ ¢ì˛#îy£ ≤ÃÌyÈÙÈ!Ó Ï̂Ó˚yï# xy Ï̂®yúòñ  ÚòÓƒÓAÜÛ ̂ Üy¤˛#ñ !ÓïÓy !ÓÓy£ xy Ï̂®yúòÈÙÙÙÈ~£z ≤Ã¢AÜÜ%!úÓ˚

¢Ç!«˛Æ xy Ï̂úyâ˛òy Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–

›%̨ Ñ˛ Ï̂Ó̊y Ñ˛Ìyı £yã# õ£¡øî õ£¢#ò

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛V SÓÓ˚yj ̨ô,¤˛y ı 5V

2.4ı v z̨!òü üì˛ Ï̂Ñ˛Ó̊ ÓyÇúyÈÙÙÙÈ ïõ≈ ¢Çfl˛ÒyÓ̊ı ̃ Ó!üT˛ƒ Á ̨ôÎ≈y Ï̂úyâ˛òy

Ó y· xy Ï̂®yúòÈÙÙÙÈ !ÓÓì≈̨ òñ !Ó¶˛yãòñ ˜Ó!üT˛ƒ Á ˛ôÎ≈y Ï̂úyâ˛òyó Ó˚yõÑ,̨ Ï̂°÷Ó˚ Ú¢Ó≈ïõ≈ ¢õß∫Î˚ÛÈÙÈ~Ó˚ xyîü≈ó fl ∫̨yõ# !Ó Ï̂ÓÑ˛y Ï̂®Ó˚ ïõ≈

¢Çfl˛Òy Ï̂Ó̊Ó̊  x!¶˛õ%Öı òÓƒ ̂ Óîyhs˛ÈÙÙÙ È˜Ó!üT˛ƒ Á ̨ôÎ≈y Ï̂úyâ˛òy

›%̨ Ñ˛ Ï̂Ó̊y Ñ˛Ìyı úyúò ö˛!Ñ˛Ó̊

 !ÓãÎ̊Ñ,̨ °÷ ̂ Üyfl ∫̨yõ#

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛V SÓÓ˚yj ̨ô,¤˛y ı 4V

2.5ı ÚÓyÇúyÓ˚ òÓãyÜÓ˚íÛÙÈ~Ó˚ â˛!Ó˚e Á ̨ôÎ≈y Ï̂úyâ˛òyñ v z̨!òü üì˛ Ï̂Ñ˛Ó˚ ÓyÇúyÎ˚ ÚòÓãyÜÓ˚íÛ ïyÓ˚íyÓ˚ ÓƒÓ£yÓ˚ !Ó°ÏÎ˚Ñ˛ !Óì˛Ñ≈̨

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛V SÓÓ˚yj ̨ô,¤˛y ı 2V

xïƒyÎ˚ı 3ÈÙÙÙ È≤Ã!ì˛ Ï̂Ó˚yï Á !Ó Ï̂oy£ı ˜Ó!üT˛ƒ Á !Ó Ï̂Ÿ’°Ïí ˛ô,¤˛y 10

3.1ı Ë˛ô!ò Ï̂Ó!üÑ˛ xÓ˚íƒ xy£zò Á ̂ ¢£z !Ó°Ï̂ ÏÎ˚ xy!îÓy¢# ãòÜ Ï̂íÓ˚ ≤Ã!ì˛!Ñ ̨ Î˚y !Ó°Ï̂ ÏÎ˚ ¢Ç!«˛Æ ¶)̨ !õÑ˛yó ≤Ã¢AÜì˛ !Ó Ï̂oy£ñ x¶%̨ ƒayò Á

!Ó≤’ÓÈÙÈ~Ó̊ ïyÓ̊íyÜì˛ xy Ï̂úyâ˛òy–

â%̨ Î̊yv˛̧ !Ó Ï̂oy£ S!mì˛#Î̊ ̨ôÓ≈ñ ̂ õ!îò#˛ô%Ó̊ñ 1798ÈÙÈÛ99Vñ ̂ Ñ˛yú !Ó Ï̂oy£ S1831ÈÙÈÛ32Vñ ¢§yÁì˛yú £%ú S1855ÈÙÈÛ56Vñ õ%u˛y !Ó Ï̂oy£

S1899ÈÙÈ1900VÈÙÙÙÈ ~£z !Ó Ï̂oy£Ü%!úÓ̊ x!ì˛¢Ç!«˛Æ xy Ï̂úyâ˛òy¢£ ̃ Ó!üT˛ƒ Á !Ó Ï̂Ÿ’°Ïí

›%̨ Ñ˛ Ï̂Ó̊y Ñ˛Ìyı Ó̊Ç˛ô%Ó̊ !Ó Ï̂oy£ S1783V

 !¶˛ú !Ó Ï̂oy£ S1819V

Sxy Ï̂úyâ˛òyÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ̊ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ !Ó Ï̂oy£Ü%!úÓ̊ ¢õÎ̊Ñ˛yú v ẑ̨ ÏÕ‘Ö¢£

õyò!â˛ Ï̂e ̂ ¢Ü%!úÓ̊ xM˛ú !â˛!£´ì˛Ñ˛Ó̊íñ !Ó Ï̂oy£Ü%!úÓ̊ ¢õÎ̊¢yÓ̊!íV SÓÓ˚yj ̨ô,¤˛y ı 4V

3.2ı ¢ß̈ƒy¢#ÈÙÈö˛!Ñ˛Ó̊ !Ó Ï̂oy£ S1763ÈÙÈ1800Vñ ÓyÇúyÎ̊ ÁÎ̊y£y!ÓÈÙÈö˛Ó̊y!ã xy Ï̂®yúòÈÙÙÙ ~£z !Ó Ï̂oy£Ü%!úÓ̊ x!ì˛¢Ç!«˛Æ xy Ï̂úyâ˛òy¢£

˜Ó!üT˛ƒ Á !Ó Ï̂Ÿ’°Ïí

›%̨ Ñ˛ Ï̂Ó˚y Ñ˛Ìyı ̨ôyÜú˛ôrÌ# !Ó Ï̂oy£ S≤ÃÌõ ̨ôÓ≈ñ 1825ÈÙÈÛ27V

 ì˛!Ó̊Ñ˛yÈÙÈ£z õ£¡øî#Î̊y

Sxy Ï̂úyâ˛òyÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ̊ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ !Ó Ï̂oy£Ü%!úÓ̊ ¢õÎ̊Ñ˛yú v ẑ̨ ÏÕ‘Ö¢£

õyò!â˛ Ï̂e ̂ ¢Ü%!úÓ̊ xM˛ú !â˛!£´ì˛Ñ˛Ó̊íñ !Ó Ï̂oy£Ü%!úÓ̊ ¢õÎ̊¢yÓ̊!íV SÓÓ˚yj ̨ô,¤˛y ı 3V

3.3ı ò#ú !Ó Ï̂oy£ÈÙÙÙÈ ~£z !Ó Ï̂oy Ï̂£Ó̊ x!ì˛¢Ç!«˛Æ xy Ï̂úyâ˛òy¢£ ̃ Ó!üT˛ƒ Á !Ó Ï̂Ÿ’°Ïí

›%̨ Ñ˛ Ï̂Ó̊y Ñ˛Ìyı ̨ôyÓòyÓ˚ Ñ,̨ °ÏÑ˛ !Ó Ï̂oy£ S1870V

Sxy Ï̂úyâ˛òyÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ̊ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ !Ó Ï̂oy£Ü%!úÓ̊ ¢õÎ̊Ñ˛yú v ẑ̨ ÏÕ‘Ö¢£

õyò!â˛ Ï̂e ̂ ¢Ü%!úÓ̊ xM˛ú !â˛!£´ì˛Ñ˛Ó̊íñ !Ó Ï̂oy£Ü%!úÓ̊ ¢õÎ̊¢yÓ̊!íV SÓÓ˚yj ̨ô,¤˛y ı 3V

xïƒyÎ˚ı 4ÈÙÙÙÈ ¢ÇáÓÂïì˛yÓ˚ ˆÜyv ¸̨yÓ˚ Ñ˛Ìy ı ˜Ó!üT˛ƒ Á !Ó Ï̂Ÿ’°Ïí ˛ô,¤˛y 11

4.1ı 1857ÈÙÈÓ˚ !Ó Ï̂oy Ï̂£Ó˚ â˛!Ó˚e Á ≤ÃÑ,̨ !ì˛ S˙ !Ó Ï̂oy Ï̂£Ó˚ ¢ Ï̂AÜ ãyì˛#Î˚ì˛y Ï̂Óy Ï̂ïÓ˚ ¢¡∫rï!Ó°ÏÎ˚Ñ˛ !Óì˛Ñ≈̨ VÈÙÙÙÈ ¢Ç!«˛Æ xy Ï̂úyâ˛òy–

≤Ã¢AÜÑ ̨ Ï̂õ 1857ÈÙÈÓ̊ !Ó Ï̂oy Ï̂£Ó̊ ≤Ã!ì˛ !ü!«˛ì˛ Óyày!ú ¢õy Ï̂ãÓ̊ õ Ï̂òy¶˛yÓñ õ£yÓ̊y!òÓ̊ ̂ áy°Ïíy˛ôe S1858VÈÙÙÙÈ ~£z !Ó°ÏÎ̊î%!›˛Ó̊Á

xy Ï̂úyâ˛òy Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó–
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Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ !Ó Ï̂oy Ï̂£Ó˚ ¢õÎ˚Ñ˛yú v ẑ̨ ÏÕ‘Ö¢£

õyò!â˛ Ï̂e ̂ ¢Ü%!úÓ̊ xM˛ú !â˛!£´ì˛Ñ˛Ó̊íñ !Ó Ï̂oy£Ü%!úÓ̊ ¢õÎ̊¢yÓ̊!íV SÓÓ˚yj ̨ô,¤˛y ı 4V

4.2ı Ú¢¶˛yÈÙÈ¢!õ!ì˛Ó̊ Î%ÜÛı ̃ Ó!üT˛ƒ Á !Ó Ï̂Ÿ’°Ïí

ÓAÜ¶˛y°Ïy ≤ÃÑ˛y!üÑ˛y ¢¶˛yñ ã!õîyÓ˚ ¢¶˛yñ ¶˛yÓ˚ì˛ ¢¶˛yñ !£®%̂ Ïõúy ÈÙÙÙÈ v z̨̨ ô!Ó˚v z̨=˛ xy Ï̂úyâ˛òyÓ˚ ̂ ≤Ã!«˛ Ï̂ì˛ ~£z â˛yÓ˚!›˛ v ẑ̨ Ïîƒy Ï̂ÜÓ˚

xy Ï̂úyâ˛òyÎ̊ ̂ ãyÓ̊ !î Ï̂ì˛ £ Ï̂Ó–

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ ¢ÇÜ‡˛ò Á xòƒyòƒ ì%̨ úò#Î˚

¢ÇÜ‡˛òÜ%!úÓ̊ ¢õÎ̊Ñ˛yú v ẑ̨ ÏÕ‘Ö¢£ ¢yÓ̊!íV SÓÓ̊yj ̨ô,¤˛y ı 3V

4.3ı ˆúÖyÎ̊ Á ̂ Ó̊ÖyÎ̊ ãyì˛#Î̊ì˛y Ï̂Óy Ï̂ïÓ̊ !ÓÑ˛yüı˜Ó!üT˛ƒ Á !Ó Ï̂Ÿ’°Ïí

xyò®õ‡˛ñ Óì≈˛õyò ¶˛yÓ̊ì˛ñ ˆÜyÓ̊y ~ÓÇ ¶˛yÓ̊ì˛õyì˛y S!â˛eVÈÙÙÙÈ ~£z !ì˛ò!›˛ Ó˚â˛òy Á äÈ!Ó!›˛Ó˚ õ Ï̂ïƒ Ñ˛#¶˛y Ï̂Ó ãyì˛#Î˚ì˛y Ï̂Óyï ö%̨ Ï̂›˛

v ẑ̨ Ï‡˛ Ï̂äÈ ̂ Ñ˛Óú ̂ ¢£z !Ó°Ï̂ ÏÎ̊ ¢Ç!«˛Æ xy Ï̂úyâ˛òy Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ≤Ã¢AÜÑ ̨ Ï̂õ ÜÜ Ï̂òwòyÌ ‡˛yÑ%̨ Ï̂Ó̊Ó̊ ÓƒAÜ!â˛ Ï̂e Ë˛ô!ò Ï̂Ó!üÑ˛ ¢õy Ï̂ãÓ̊ ¢õy Ï̂úyâ˛òy

!Ó°ÏÎ̊!›˛Á xy Ï̂úyâ˛ƒ–

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛V SÓÓ˚yj ̨ô,¤˛y ı 4V

˛ôÓ≈ı 2ÈÙÙÙÈ ¢ÇáÓÂïì˛yÓ˚ òyòyò fl ∫̨Ó˚

xïƒyÎ˚ı 5ÈÙÙÙ È!ÓÑ˛“ !â˛hs˛y Á v ẑ̨ ÏîƒyÜ Sv z̨!òü üì˛ Ï̂Ñ˛Ó˚ õïƒ¶˛yÜ ˆÌ Ï̂Ñ˛ !Óü üì˛ Ï̂Ñ˛Ó˚ ≤ÃÌõ¶˛yÜ ˛ôÎ≈hs˛Vı ˜Ó!üT˛ƒ Á

˛ôÎ≈y Ï̂úyâ˛òy ˛ô,¤˛y 10

5.1ı ÓyÇúyÎ̊ äÈy˛ôyÖyòyÓ̊ !ÓÑ˛yüó äÈy˛ôy Ó£ẑ ÏÎ̊Ó̊ ¢ Ï̂AÜ !ü«˛y!Óhfl˛y Ï̂Ó̊Ó̊ ¢¡∫rïó äÈy˛ôyÖyòyÓ̊ ÓƒÓ¢y!Î̊Ñ˛ v ẑ̨ ÏîƒyÜÈÙÙÙÈ≤Ã¢AÜÑ ̨ Ï̂õ v ẑ̨ Į̈ ôw!Ñ˛ Ï̂üyÓ̊

Ó˚yÎ˚̂ Ïâ˛Ôï%Ó˚# Á £zv z̨.~ò.Ó˚yÎ˚ xƒyu˛ ¢™ÈÙÈ~Ó˚ xy Ï̂úyâ˛òy–

Sxy Ï̂úyâ˛òyÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ̊ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ á›˛òyÓú#Ó̊ ¢õÎ̊Ñ˛yú v ẑ̨ ÏÕ‘Ö¢£

¢yÓ̊!íV   SÓÓ˚yj ˛ô,¤˛y ı 4V

5.2ı ÓyÇúyÎ˚ !ÓK˛yò Á Ñ˛y!Ó˚Ü!Ó˚ !ü«˛yÓ˚ !ÓÑ˛yüÈÙÙÙÈ ≤Ã¢AÜÑ ̨ Ï̂õ £z!u˛Î˚yò xƒy Ï̂¢y!¢ Ï̂Î˚üò ö˛Ó˚ îƒ Ñ˛y!Œ›˛ Ï̂¶˛üò xö˛ ¢y Ï̂Î˚™ñ Ñ˛úÑ˛yì˛y

!ÓK˛yò Ñ˛ Ï̂úã Á Ó¢%!ÓK˛yò õ!® Ï̂Ó̊Ó̊ ¶)̨ !õÑ˛yÓ̊ ¢Ç!«˛Æ xy Ï̂úyâ˛òyó ÓyÇúyÎ̊ Ñ˛y!Ó̊Ü!Ó̊ !ü«˛yÓ̊ !ÓÑ˛yü Á ̂ ¢£z ≤Ã¢ Ï̂AÜ ãyì˛#Î̊ !ü«˛y

˛ô!Ó̊°Ïî Á ̂ ÓAÜú ̂ ›˛Ñ˛!òÑ˛ƒyú £z™!›˛!›˛v ẑ̨ Ï›˛Ó̊ ¶)̨ !õÑ˛yÓ̊ x!ì˛¢Ç!«˛Æ xy Ï̂úyâ˛òy–

Sxy Ï̂úyâ˛òyÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ̊ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ á›˛òyÓú#Ó̊ ¢õÎ̊Ñ˛yú v ẑ̨ ÏÕ‘Ö¢£

¢yÓ̊!íV   SÓÓ˚yj ˛ô,¤˛y ı 3V

5.3ı Ë˛ô!ò Ï̂Ó!üÑ˛ !ü«˛y ïyÓ˚íyÓ˚ ¢õy Ï̂úyâ˛òyó Ó˚Ó#wòyÌ ‡˛yÑ%̨ Ó˚ Á üy!hs˛!ò Ï̂Ñ˛ì˛ò ¶˛yÓòy ~ÓÇ !ÓŸª¶˛yÓ˚ì˛#Ó˚ v ẑ̨ ÏîƒyÜ !Ó°Ï̂ ÏÎ˚Ó˚ ¢Ç!«˛Æ

xy Ï̂úyâ˛òyó ≤Ã¢AÜÑ ̨ Ï̂õ ≤ÃÑ,̨ !ì˛ñ õyò%°Ï Á !ü«˛yÓ̊ ¢õß∫Î̊ !Ó°Ï̂ ÏÎ̊ Ó̊Ó#wòy Ï̂ÌÓ̊ !â˛hs˛yÓ̊ ¢Ç!«˛Æ xy Ï̂úyâ˛òy–

Sxy Ï̂úyâ˛òyÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ̊ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ á›˛òyÓú#Ó̊ ¢õÎ̊Ñ˛yú v ẑ̨ ÏÕ‘Ö¢£

¢yÓ̊!íV   SÓÓ˚yj ˛ô,¤˛y ı 3V

xïƒyÎ˚ı 6ÈÙÙÙ È!Óü üì˛ Ï̂Ñ˛Ó˚ ¶˛yÓ˚̂ Ïì˛ Ñ,̨ °ÏÑ˛ñ ◊!õÑ˛ Á Óyõ˛ôs˛i# xy Ï̂®yúòı ˜Ó!üT˛ƒ Á ˛ôÎ≈y Ï̂úyâ˛òy ˛ô,¤˛y 15

6.1ı !Óü üì˛ Ï̂Ñ˛Ó̊ ¶˛yÓ̊ Ï̂ì˛ Ñ,̨ °ÏÑ˛ xy Ï̂®yú Ï̂òÓ̊ ¢ Ï̂AÜ ãyì˛#Î̊ Ñ˛Ç Ï̂@˘Ã¢ Á Óyõ˛ôrÌ# Ó̊yãò#!ì˛Ó̊ ¢Ç Ï̂ÎyÜÈı ÓAÜ¶˛AÜÈÙÈ!Ó Ï̂Ó̊yï# xy Ï̂®yúòñ

x!£Ç¢ x¢£ Ï̂ÎyÜ xy Ï̂®yúòñ xy£zò xõyòƒ xy Ï̂®yúò ~ÓÇ ¶˛yÓ˚ì˛ äÈy Ï̂v ¸̨y xy Ï̂®yúòÈÙÙÙÈ ~£z â˛yÓ˚!›˛ xy Ï̂®yú Ï̂òÓ˚ ˛ô Ï̂Ó≈ Ñ,̨ °ÏÑ˛

xy Ï̂®yú Ï̂òÓ̊ ̨ôÎ≈y Ï̂úyâ˛òy– ≤Ã¢AÜÑ ̨ Ï̂õ ~Ñ˛y xy Ï̂®yúò ~ÓÇ ÓyÓ̊ Ï̂îÔ!ú ¢ì˛ƒy@˘Ã£ !Ó°ÏÎ̊î%!›˛ xy Ï̂úyâ˛ƒ–
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õyïƒ!õÑ˛ ̨ôy‡˛Ñ ̨õ Á ̨ôy‡˛ƒ¢)!â˛ Sîüõ ̂ ◊!íV

Sxy Ï̂úyâ˛òyÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ̊ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ xy Ï̂®yúòÜ%!úÓ̊ ¢õÎ̊¢yÓ̊!íV

SÓÓ˚yj ̨ô,¤˛y ı 6V

6.2ı !Óü üì˛ Ï̂Ñ˛Ó̊ ¶˛yÓ̊ Ï̂ì˛ ◊!õÑ˛ xy Ï̂®yú Ï̂òÓ̊ ¢ Ï̂AÜ ãyì˛#Î̊ Ñ˛Ç Ï̂@˘Ã¢ Á Óyõ˛ôrÌ# Ó̊yãò#!ì˛Ó̊ ¢Ç Ï̂ÎyÜı ÓAÜ¶˛AÜÈÙÈ!Ó Ï̂Ó̊yï# xy Ï̂®yúòñ

x!£Ç¢ x¢£ Ï̂ÎyÜ xy Ï̂®yúòñ xy£zò xõyòƒ xy Ï̂®yúò ~ÓÇ ¶˛yÓ˚ì˛ äÈy Ï̂v ¸̨y xy Ï̂®yúòÈÙÙÙÈ ~£z â˛yÓ˚!›˛ xy Ï̂®yú Ï̂òÓ˚ ˛ô Ï̂Ó≈ ◊!õÑ˛

xy Ï̂®yú Ï̂òÓ˚ ̨ôÎ≈y Ï̂úyâ˛òy– ÁÎ˚yÑ ≈̨y¢≈ xƒyu˛ ̂ ˛ô Ï̂ãr›˛¢‰ ̨ôy!›≈̨  ÈÈÙÙÙÈÈ~£z ≤Ã¢AÜ!›˛ ¢Ç Ï̂«˛ Į̈̂ ô xy Ï̂úyâ˛òy Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ xy Ï̂®yúòÜ%!úÓ˚ ¢õÎ˚¢yÓ˚!íV

SÓÓ˚yj ̨ô,¤˛y ı 6V

6.3ı !Óü üì˛ Ï̂Ñ˛Ó̊ ¶˛yÓ̊ Ï̂ì˛ v z̨̨ ô!ò Ï̂ÓüÈÙÈ!Ó Ï̂Ó̊yï# xy Ï̂®yú Ï̂ò Óyõ˛ôrÌ# Ó̊yãò#!ì˛Ó̊ xÇü@˘Ã£ Ï̂íÓ̊ â˛!Ó̊eñ ̃ Ó!üT˛ƒ Á ̨ôÎ≈y Ï̂úyâ˛òy

›%̨ Ñ˛ Ï̂Ó̊y Ñ˛Ìyı õyò Ï̂ÓwòyÌ Ó̊yÎ̊ Á ¶˛yÓ̊ Ï̂ì˛Ó̊ Óyõ˛ôrÌ# xy Ï̂®yúò

Sxy Ï̂úyâ˛òyÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ̊ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ xy Ï̂®yúòÜ%!úÓ̊ ¢õÎ̊¢yÓ̊!íV

SÓÓ˚yj ̨ô,¤˛y ı 3V

xïƒyÎ˚ı 7ÈÙÙÙÈ !Óü üì˛ Ï̂Ñ˛Ó˚ ¶˛yÓ˚̂ Ïì˛ òyÓ˚#ñ äÈye Á ≤Ãy!hs˛Ñ˛ ãò Ï̂Üy¤˛#Ó˚ xy Ï̂®yúòı ˜Ó!üT˛ƒ Á !Ó Ï̂Ÿ’°Ïí ˛ô,¤˛y 10

7.1ı !Óü üì˛ Ï̂Ñ˛Ó̊ ¶˛yÓ̊ Ï̂ì˛ òyÓ̊# xy Ï̂®yú Ï̂òÓ̊ â˛!Ó̊eñ ̃ Ó!üT˛ƒ Á !Ó Ï̂Ÿ’°Ïíó ÓAÜ¶˛AÜÈÙÈ!Ó Ï̂Ó̊yï# xy Ï̂®yúòñ x!£Ç¢ x¢£ Ï̂ÎyÜ xy Ï̂®yúòñ

xy£zò xõyòƒ xy Ï̂®yúò ~ÓÇ ¶˛yÓ˚ì˛ äÈy Ï̂v ¸̨y xy Ï̂®yúòÈÙÙÙÈ ~£z â˛yÓ˚!›˛ xy Ï̂®yú Ï̂òÓ˚ ˛ô Ï̂Ó≈ òyÓ˚# xy Ï̂®yú Ï̂òÓ˚ ˛ôÎ≈y Ï̂úyâ˛òy– ¢üfl˛f

!Ó≤’Ó# xy Ï̂®yú Ï̂ò òyÓ̊#Ó̊ xÇü@˘Ã£ Ï̂íÓ̊ â˛!Ó̊e ¢Ç Ï̂«˛ Į̈̂ ô xy Ï̂úyâ˛òy Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ̂ ¢ ≤Ã¢ Ï̂AÜ î#˛ôy!ú ¢Çáñ ≤Ã#!ì˛úì˛y ÁÎ̊y Ï̂jîyÓ̊ñ

Ñ˛“òy î_ ~£z !ì˛ò!›˛ ≤Ã¢AÜ !Ó Ï̂ü°Ï¶˛y Ï̂Ó xy Ï̂úyâ˛ƒ–

›%̨ Ñ˛ Ï̂Ó̊y Ñ˛Ìyı xyãyî !£® ̂ ö˛Ô Ï̂ãÓ̊ òyÓ̊#Óy!£ò#

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ xy Ï̂®yúòÜ%!úÓ˚ ¢õÎ˚¢yÓ˚!íV

SÓÓ˚yj ̨ô,¤˛y ı 4V

7.2ı !Óü üì˛ Ï̂Ñ˛Ó̊ ¶˛yÓ̊ Ï̂ì˛ äÈye xy Ï̂®yú Ï̂òÓ̊ â˛!Ó̊eñ ̃ Ó!üT˛ƒ Á !Ó Ï̂Ÿ’°Ïíó ÓAÜ¶˛AÜÈÙÈ!Ó Ï̂Ó̊yï# xy Ï̂®yúòñ x!£Ç¢ x¢£ Ï̂ÎyÜ xy Ï̂®yúòñ

xy£zò xõyòƒ xy Ï̂®yúò ~ÓÇ ¶˛yÓ˚ì˛ äÈy Ï̂v ¸̨y xy Ï̂®yúòÈÙÙÙÈ ~£z â˛yÓ˚!›˛ xy Ï̂®yú Ï̂òÓ˚ ˛ô Ï̂Ó≈ äÈye xy Ï̂®yú Ï̂òÓ˚ ˛ôÎ≈y Ï̂úyâ˛òy– ¢üfl˛f

!Ó≤’Ó# xy Ï̂®yú Ï̂ò äÈye Ï̂îÓ̊ xÇü@˘Ã£ Ï̂íÓ̊ â˛!Ó̊e ¢Ç Ï̂«˛ Į̈̂ ô xy Ï̂úyâ˛òy Ñ˛Ó̊ Ï̂ì˛ £ Ï̂Ó– ̂ ¢ ≤Ã¢ Ï̂AÜ xƒy!r›˛ÈÙÈ¢yÑ≈%̨ úyÓ̊ ̂ ¢y¢y£z!›˛ñ ̂ ÓAÜú

¶˛úy!r›˛Î˚y¢≈ñ ¢)Î≈ ̂ ¢òñ Ó#íy îy¢ñ Ó˚!üî xy!ú !îÓ¢ ~£z ≤Ã¢AÜÜ%!ú !Ó Ï̂ü°Ï¶˛y Ï̂Ó xy Ï̂úyâ˛ƒ–

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ xy Ï̂®yúòÜ%!úÓ˚ ¢õÎ˚¢yÓ˚!íV

SÓÓ˚yj ̨ô,¤˛y ı 3V

7.3ı !Óü üì˛ Ï̂Ñ˛Ó̊ ¶˛yÓ̊ Ï̂ì˛ î!úì˛ Ó̊yãò#!ì˛ Á xy Ï̂®yú Ï̂òÓ̊ !ÓÑ˛yüÈÙÙÙÈ â˛!Ó̊eñ ̃ Ó!üT˛ƒ Á !Ó Ï̂Ÿ’°Ïíó î!úì Ę̀ÙÈx!ïÑ˛yÓ̊ !Ó°Ï̂ ÏÎ̊ Üy!rïÙÈxy Ï̂¡∫îÑ˛Ó̊

!Óì˛Ñ≈̨ ó ≤Ã¢AÜÑ ̨ Ï̂õ ÓyÇúyÎ̊ òõÉü)o xy Ï̂®yúò !Ó°Ï̂ ÏÎ̊ x!ì˛¢Ç!«˛Æ xy Ï̂úyâ˛òy–

Sxy Ï̂úyâ˛òyÓ˚ !Ó°ÏÎ˚Óhfl$̨ Ó˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ˚ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ xy Ï̂®yúòÜ%!úÓ˚ ¢õÎ˚¢yÓ˚!íV

SÓÓ˚yj ̨ô,¤˛y ı 3V

xïƒyÎ˚ı 8ÈÙÙÙÈ v z̨_Ó˚ÈÙÈË˛ô!ò Ï̂Ó!üÑ˛ ¶˛yÓ˚ì˛ı !Óü üì˛ Ï̂Ñ˛Ó˚ !mì˛#Î˚ ˛ôÓ≈ S1947ÈÙÈ1964V ˛ô,¤˛y 6

8.1ı ˆîü#Î̊ Ó̊yãƒÜ%!úÓ̊ ¶˛yÓ̊ì˛¶%̨ !=˛Ó̊ v ẑ̨ ÏîƒyÜ Á !Óì˛Ñ≈̨  S1947 ~ÓÇ 1964 !Ö fi›˛y Ï̂∑Ó̊ î%!›˛ õyò!â˛e ÓƒÓ£yÓ̊ Ñ˛ Ï̂Ó̊ xy Ï̂úyâ˛ƒ ̨ô!Ó̊ Ï̂≤Ã!«˛ Ï̂ì˛

¶˛yÓ˚ì˛ Ó˚y Ï̂T Δ̨ÈÓ˚ ̨ô!Ó˚Ó!ì≈̨ ì˛ xyhs˛É Á Ó!£¢≈#õyòy !â˛!£´ì˛ Ñ˛Ó˚̂ Ïì˛ £ Ï̂ÓV

›%̨ Ñ˛ Ï̂Ó˚y Ñ˛Ìyı Ñ˛yŸ¬#Ó˚ ≤Ã¢AÜ

 £yÎ̊îÓ̊yÓy Ï̂îÓ̊ xhs˛¶≈%̨ !=˛
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Sxy Ï̂úyâ˛òyÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ̊ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ á›˛òyÜ%!úÓ̊ ¢õÎ̊¢yÓ̊!íV

SÓÓ˚yj ̨ô,¤˛y ı 2V

8.2ı 1947ÈÙÈ˛ôÓ̊Óì˛#≈ v z̨myhfl$̨  ¢õ¢ƒy ¢õyïy Ï̂òÓ̊ v ẑ̨ ÏîƒyÜ Á !Óì˛Ñ≈̨ ó ≤Ã¢AÜÑ ̨ Ï̂õ xydã#Óò# Á fl˛ø,!ì˛Ñ˛ÌyÎ̊ ̂ îü¶˛yÜ !Ó°ÏÎ̊!›˛ ¢Ç Ï̂«˛ Į̈̂ ô

xy Ï̂úyâ˛ƒ–

Sxy Ï̂úyâ˛òyÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ̊ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ á›˛òyÜ%!úÓ̊ ¢õÎ̊¢yÓ̊!íV

SÓÓ˚yj ̨ô,¤˛y ı 2V

8.3ı ¶˛y°ÏyÓ˚ !¶˛!_ Ï̂ì˛ ¶˛yÓ˚̂ Ïì˛ Ó˚yãƒ ̨ô%òÜ≈‡˛ Ï̂òÓ˚ v ẑ̨ ÏîƒyÜ Á !Óì˛Ñ≈̨  S1948 ~ÓÇ 1964 !Ö fi›˛y Ï̂∑Ó˚ î%!›˛ õyò!â˛e ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ xy Ï̂úyâ˛ƒ

˛ô!Ó̊ Ï̂≤Ã!«˛ Ï̂ì˛ ¶˛yÓ̊ì˛ Ó̊y Ï̂T Δ̨ÈÓ̊ ̨ô!Ó̊Ó!ì≈̨ ì˛ xyhs˛Éõyò!â˛e !â˛!£´ì˛ Ñ˛Ó̊ Ï̂ì˛ £ Ï̂ÓV

›%̨ Ñ˛ Ï̂Ó̊y Ñ˛Ìyı Ó̊yãƒ ̨ô%òÜ≈‡˛ò Ñ˛!õüò Á xy£zò S1953ÈÙÈ1956V

 ¢Ç!Óïy Ï̂ò fl ∫̨#Ñ,̨ ì˛ ¶˛y°Ïy¢õ)£ S1964 ̨ôÎ≈hs˛V

Sxy Ï̂úyâ˛òyÓ̊ !Ó°ÏÎ̊Óhfl$̨ Ó̊ ¢ Ï̂AÜ ¢¡ôÑ≈̨ Î%=˛ Á ≤Ãy¢!AÜÑ˛ äÈ!Óñ ¢ÇÓyî˛ô Ï̂eÓ̊ ≤Ã!ì˛ Ï̂Óîò ≤Ã¶,̨ !ì˛ñ xy Ï̂úyâ˛ƒ á›˛òyÜ%!úÓ̊ ¢õÎ̊¢yÓ̊!íV

SÓÓ˚yj ̨ô,¤˛y ı 2V

˛ôy‡˛ƒÓ£z !òõ≈y Ï̂íÓ˚ ̂ «˛ Ï̂e ≤Ã Ï̂Îyãƒ !ò Ï̂î≈!üÑ˛yı

1. ˛ôy‡˛ƒyÇü Á ›%̨ Ñ˛ˆÏÓ˚y Ñ˛Ìy¢£ ÓÓ˚yj ˛ô,¤˛y ¢ÇÖƒy ¢Ó≈y!ïÑ˛ 90–

2. äÈ!Óñ õyò!â˛eñ ¢õÎ˚ ¢yÓ˚!í ≤Ã¶,̨ !ì˛Ó˚ ãòƒ ÓÓ˚yj ˛ô,¤˛y ¢ÇÖƒy ¢Ó≈y!ïÑ˛ 20–

3. xïƒyÎ˚!¶˛!_Ñ˛ òõ%òy xò%ü#úò#Ó˚ ãòƒ ÓÓ˚yj ̨ ô,¤˛y ¢ÇÖƒy ¢Ó≈y!ïÑ˛ 10–

4. Ó£ẑ ÏÎ˚Ó˚ ˆõy›˛ ˛ô,¤˛y ¢ÇÖƒy ¢Ó≈y!ïÑ˛ 120 Sˆõy›˛ ˛ô,¤˛y¢ÇÖƒyÓ˚ v z̨̨ ôÓ˚ 5† !ü!ÌúˆÏÎyÜƒV–

5. Ó£zˆÏÎ˚Ó˚ ≤ÃFäÈîñ òyõ˛ô,¤˛yñ ¢)!â˛˛ôe ≤Ã¶,˛!ì˛ v˛z˛ô!Ó˚v˛z=˛ ˛ô,¤˛y ÓÓ˚yˆÏjÓ˚ xhs˛Ü≈ì˛ òÎ˚–

6. ˛ôy‡˛ƒÓ£zˆÏÎ˚Ó˚ ¶˛y°Ïy ¢Ó˚ú Á ÓyÑ˛ƒÜ‡˛ò ˆäÈyˆÏ›˛y £ˆÏì˛ £ˆÏÓ– ã!›˛úÓyÑ˛ƒ ˛ô!Ó˚£yÓ˚ Ñ˛Ó˚y ÓyN˛ò#Î˚–

7. ˛ôy‡˛ƒÓ£zˆÏÎ˚ ì˛Ìƒ Á !ÓˆÏŸ’°ÏˆÏíÓ˚ v˛z˛ôÎ%=˛ ¶˛yÓ˚¢yõƒ ÌyÑ˛y îÓ˚Ñ˛yÓ˚– ̂ ÎˆÏÑ˛yˆÏòy ïyÓ˚íy Óy ≤Ã¢AÜ xyˆÏúyâ˛òyÓ˚ ¢õÎ˚ ¶˛y°Ïy Á v˛zîy£Ó˚í ÓƒÓ£yˆÏÓ˚Ó˚

ˆ«˛ˆÏe îüõ ˆ◊!íÓ˚ äÈyeÈÙÈäÈye#ˆÏîÓ˚ ÓÎ˚ÉÑ ˛õ xò%ÎyÎ˚# ˆÓyïÜõƒì˛y ≤Ãïyò !ÓˆÏÓâ˛ƒ– x!ì˛¢Ó˚ú#Ñ˛Ó˚í Óy ã!›˛úì˛y î%£z£z ˛ô!Ó˚£yÓ˚ Ñ˛Ó˚y îÓ˚Ñ˛yÓ˚–

8. ˆÎˆÏÑ˛yˆÏòy ¶˛y°ÏyÎ˚ î#á≈ Á x≤Ãy¢!AÜÑ˛ v˛zÂï,!ì˛ ÓƒÓ£yÓ˚ òy Ñ˛Ó˚y£z ¶˛yˆÏúy–

9. ˛ôy‡˛ƒ !Ó°Ï̂ ÏÎ˚Ó˚ ̂ «˛ Ï̂e ̨ô!Ó˚̂ ÏÓ!üì˛ ì˛Ìƒ Á õhs˛Óƒ¢õ)£ !ò¶≈%̨ úñ õyòƒ Ü Ï̂Ó°Ïíy≤Ã¢)ì˛ £ÁÎ˚y xyÓüƒÑ˛– ~£z ̂ «˛ Ï̂e xÓüƒ£z ̂ ÖÎ˚yú Ó˚yÖy îÓ˚Ñ˛yÓ˚

ˆÎñ ˛ô!Ó˚ˆÏÓ!üì˛ ˛ôy‡˛ƒ ãy!ì˛ñ Óí≈ñ ïõ≈ñ ˆ◊!íñ !úAÜ ~ÓÇ xyM˛!úÑ˛/xÌ≈˜Ïò!ì˛Ñ˛/¢yÇfl˛,Ò!ì˛Ñ˛ ˜Ó°Ïõƒõ%=˛ £ˆÏì˛ £ˆÏÓ– ˙ ˛ôy‡˛ƒ!›˛ ˆÌˆÏÑ˛ ˆÑ˛yˆÏòy

~Ñ˛ˆÏ˛ôˆÏü Á ºy!hs˛ãòÑ˛ ïyÓ˚íy Sbiased ideas and opinionsV !òõ≈yˆÏíÓ˚ ¢Ω˛yÓòy ÎyˆÏì˛ òy ÌyˆÏÑ˛ ˆ¢!Ó°ÏˆÏÎ˚Á Îb ˆòÁÎ˚y xyÓüƒÑ˛– ˛ôy‡˛ƒ

!Ó°ÏˆÏÎ˚Ó˚ xyˆÏúyâ˛òy ~ÓÇ ≤Ãy¢!AÜÑ˛ äÈ!Óñ ì˛Ìƒñ õyò!â˛eñ ¢õÑ˛yú#ò ¢ÇÓyî˛ôeÈÙÈ≤Ã!ì˛ˆÏÓîòñ ì˛ÌƒÓ˚y!ü Sdata setV ≤Ã¶,˛!ì˛ Á ˛ôy‡˛ƒ¢)!â˛Ó˚ xhs˛Ü≈ì˛

ïyÓ˚íy¢õ)ˆÏ£Ó˚ ˆ«˛ˆÏe ≤ÃˆÏÎyãƒ Óy õyòƒ ÜˆÏÓ°Ïíy!¢Âï £z!ì˛£y¢ Ó˚â˛òyÓ˚ v˛z˛ôÓ˚ !ò¶≈˛Ó˚ Ñ˛Ó˚y£z Ñ˛yõƒ–

10. ˛ôy‡˛ƒ¢)!â˛ˆÏì˛ !ò!î≈T˛ ›%̨ Ñ˛ Ï̂Ó˚y Ñ˛ÌyÜ%!ú ˆÑ˛Óú xhs˛Ó≈ì≈˛# ≤Ãhfl$˛!ì˛Ñ˛yú#ò õ)úƒyÎ˚ˆÏòÓ˚ ˆ«˛ˆÏe ÓƒÓ£,ì˛ £ˆÏÓ–

≤ÃŸ¿ !òõ≈yí !Ó°ÏÎ˚Ñ˛ ¢yïyÓ˚í !ò Ï̂î≈!üÑ˛y

!ò¡¨!ú!Öì˛ ≤Ã Ï̂Ÿ¿Ó˚ ïÓ˚òÜ%!ú xò%¢,ì˛ £ Ï̂ì˛ ̨ôy Ï̂Ó˚ÈÙÙÙÈ

1. Ó£%!ÓÑ˛“!¶˛!_Ñ˛ ≤ÃŸ¿ ÈÙÙÙÈ 4!›˛ !ÓÑ˛ˆÏ“Ó˚ õˆÏïƒ 1!›˛ !‡˛Ñ˛– ≤Ã!ì˛!›˛ ≤ÃˆÏŸ¿Ó˚ ÓÓ˚yj õyò 1–

2. x!ì˛ ¢Ç!«˛Æ v˛z_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ÈÙÙÙÈ ~Ó˚ õˆÏïƒ !‡˛Ñ˛ÈÙÈ¶%˛ú !òí≈Î˚ñ !ÓÓ,!ì˛ Á ÓƒyÖƒyñ ü)òƒfiÌyò ̨ô)Ó˚íñ hfl˛Ω˛ ̂ õúyˆÏòy ≤Ã¶,˛!ì˛ ïÓ˚ˆÏòÓ˚ ≤ÃŸ¿ ÌyÑ˛ˆÏì˛

˛ôyˆÏÓ˚– ≤Ã!ì˛!›˛ ≤ÃˆÏŸ¿Ó˚ ÓÓ˚yj õyò 1–

3. ¢Ç!«˛Æ v˛z_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ÈÙÙÙÈ  ≤Ã!ì˛!›˛ ≤ÃˆÏŸ¿Ó˚ ÓÓ˚yj õyò 2–

4. !ÓˆÏŸ’°Ïíõ)úÑ˛ v˛z_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ÈÙÙÙÈ  ≤Ã!ì˛!›˛ ≤ÃˆÏŸ¿Ó˚ ÓÓ˚yj õyò 4–

5. ÓƒyÖƒyõ)úÑ˛ v˛z_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ÈÙÙÙÈ  ≤Ã!ì˛!›˛ ≤ÃˆÏŸ¿Ó˚ ÓÓ˚yj õyò 8 S~£zˆÏ«˛ˆÏe ÓÓ˚yj õyˆÏòÓ˚ !Ó¶˛yãò £ˆÏì˛ ˛ôyˆÏÓ˚ 3`5ñ 5`3 ~ÓÇ 8V
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˛ôy‡˛ ~Ñ˛Ñ˛

¢ÇÖƒy
!Ó°ÏÎ̊ v z̨̨ ô!Ó°ÏÎ̊ v ẑ̨ Ïjüƒ/¢yõÌ≈ƒ

1. Ó!£ã≈yì˛ ≤Ã!Ñ ̨ Î̊y Á

ì˛yˆÏîÓ˚ myÓ˚y ¢,T˛

¶)̨ !õÓ)̨̊ ô

ÖV òî#Ó̊ !Ó!¶˛ß̈

Ñ˛yã S«˛Î˚ñ Ó£òñ

xÓ Ï̂«˛˛ôíV myÓ̊y

¢,T˛ ¶)̨ !õÓ̊)̨ ô

òî#Ó̊ ̂ õy£òyÎ̊

ÓÈÙÈm#˛ô ¢,!T˛Ó̊

Ñ˛yÓ̊í

!Ó¶˛yÜÈÙÈÑ˛ı ≤ÃyÑ,̨ !ì˛Ñ˛ ¶)̨ Ï̂Üyú

!˛ô!Ó̊Î̊v˛

¢ÇÖƒy

˛ô,¤˛y

¢ÇÖƒy

ÜAÜyÈÙĘ̀ ôpy

ÈÙÈ̂ õáòyÓ̊

ÓÈÙÈm# Į̈̂ ôÓ˚ ¢!Ñ ̨ Î˚

xÇ Ï̂üÓ̊ S¢%®Ó̊ÓòV

Á˛ôÓ̊ ̨ô,!ÌÓ#Óƒy˛ô#

ãúÓyÎ̊%

˛ô!Ó̊Óì≈̨ Ï̂òÓ̊ ≤Ã¶˛yÓ

ÜV !£õÓy Ï̂£Ó̊

!Ó!¶˛ß¨ Ñ˛yã S«˛Î˚ñ

Ó£òñ xÓ Ï̂«˛˛ôíV

myÓ̊y ¢,T˛ ¶)̨ !õÓ̊)̨ ô

7 5

5 4

¶)̨ Ï̂Üyú Á ˛ô!Ó˚̂ ÏÓü ˛

 ¶)̨ !õÓ̊)̨ ô Ü‡˛ Ï̂ò Ó!£ã≈yì˛ ≤Ã!Ñ ̨ Î̊yÓ̊ ¶)̨ !õÑ˛yÈÙÙÙÈ ¢Ç!«˛Æ ïyÓ̊íy

 ãúâ˛ˆÏÑ   ˛Ó ˚ xÇü !£ˆÏ¢ˆÏÓ òî#ñ òî#ÈÙ ÈxÓÓy!£Ñ˛yñ

ãúÈÙÈ!Ó¶˛y!ãÑ˛yñ òî#Ó˚ !Ó!¶˛ß¨ Ü!ì˛

 òî#Ó˚ Ñ˛yã ÙÙÙÈ «˛Î˚ñ Ó£ò Á xÓ Ï̂«˛˛ô Ï̂íÓ˚ !Ó!¶˛ß¨ ̨ ôÂï!ì˛

Á ì˛yÓ˚ ö˛ Ï̂ú Ü!‡˛ì˛ ¶)̨ !õÓ)̨̊ ô ¢,!T˛Ó˚ Ñ˛yÎ≈Ñ˛yÓ˚í ¢¡ôÑ≈̨

!Ó Ï̂Ÿ’°Ïí

 ¶)̨ !õÓ)̨̊ ôÈÙÙÙÈ VÈÙÈxyÑ,̨ !ì˛Ó˚ v z̨̨ ôì˛ƒÑ˛yñ ü,C!úì˛ ˜üú!üÓ˚yñ

!Ü!Ó˚Öyì˛ñ Ñ˛ƒy!òÎ˚òñ ÖÓ˚̂ Ïfl Ą̀yì˛ñ ãú≤Ã˛ôyì˛ñ ≤Ã˛ôyì˛Ñ)̨ ˛ôñ

õrÌÑ)̨ ˛ôñ ̨ôúúÓƒãò#ñ òî#ÈÙÈÓ§yÑ˛ SÖyv˛̧y ̨ôyv˛̧ñ ë˛yú% ̨ôyv˛̧Vñ

xŸª «%̨ Ó˚yÑ,̨ !ì˛ £…î S«˛Î˚ñ Ó£ò Á xÓ Ï̂«˛˛ô Ï̂íÓ˚ !õ!úì˛

Ñ˛y Ï̂Î≈Ó̊ ö˛ Ï̂ú ¢,T˛Vñ ≤’yÓò¶)̨ !õñ fl ∫̨y¶˛y!ÓÑ˛ Ó§yïñ Ö§y!v˛̧ñ ÓÈÙÈm#˛ô

S!e Ï̂Ñ˛yíyÑ,̨ !ì˛ñ £%Ñ˛yÑ,̨ !ì˛ñ ̨ôy!ÖÓ˚ ̨ôy Ï̂Î˚Ó˚ õ Ï̂ì˛yÈ ÓÈÙÈm#˛ôV

 òî#Ó̊ ̂ õy£òyÎ̊ ÓÈÙÈm#˛ô ¢,!T˛Ó̊ xò%Ñ)̨ ú ̂ ¶˛Ô Ï̂Üy!úÑ˛ xÓfiÌy

!Ó Ï̂Ÿ’°Ïí

 ˛ô,!ÌÓ#Óƒy˛ô# ãúÓyÎ˚% ˛ô!Ó˚Óì≈˛ò ÜAÜyÈÙÈ˛ôpyÈÙÈˆõáòyÓ˚

ÓÈÙÈm#ˆÏ˛ôÓ˚ ¢!Ñ ˛Î˚ xÇüˆÏÑ˛ S¢%®Ó˚Óò xM˛úV˛ Ñ˛#¶˛yˆÏÓ

≤Ã¶˛y!Óì˛ Ñ˛Ó˚̂ ÏäÈ ˆ¢ ¢¡ô Ï̂Ñ≈̨  ¢õƒÑ˛ ïyÓ˚íyó ˆúy£yâ˛v ¸̨yñ

!òv z̨õ%Ó̊ ~ÓÇ ̂ áyv˛̧yõyÓ̊y m# Į̈̂ ôÓ̊ Óì≈̨ õyò ̨ô!Ó̊!fiÌ!ì˛

 !£õÓy£ñ ˛ô,!ÌÓ#Ó˚ Ó,£_õ ¢%̂ Į̈ ôÎ˚ ã Ï̂úÓ˚ ¢M˛Î˚ !£¢y Ï̂Ó

!£õÓy£ñ !£õÓy Ï̂£Ó̊ ≤ÃÑ˛yÓ̊ Ï̂¶ Į̈î Sõ£y Ï̂îü#Î̊ñ ̨ôyÓ≈ì˛ƒñ ̨ôÓ≈̂ Ïì˛Ó̊

˛ôyî Ï̂îü#Î˚Vñ !£õ Ï̂Ó˚Öyñ !£õ˜ÏÏüúñ ˆÑ ̨ ¶˛y¢ Á ÓyÜ≈◊%u˛

S˛ôÓ≈ì˛y Ï̂Ó̊y£ Ï̂í ¢õ¢ƒyV

 !£õÓy Ï̂£Ó˚ Ñ˛yãÈÙÙÙÈ «˛Î˚ñ Ó£ò Á xÓ Ï̂«˛˛ô Ï̂íÓ˚ ̨ ôÂï!ì˛ Á

ì˛yÓ̊ ö˛ Ï̂ú Ü!‡˛ì˛ ¶)̨ !õÓ̊)̨ ô ¢,!T˛Ó̊ Ñ˛yÎ≈Ñ˛yÓ̊í ¢¡ôÑ≈̨  !Ó Ï̂Ÿ’°Ïí

 ¶)̨ !õÓ̊)̨ ôÈÙÙÙÈ Ñ˛!Ó̊ñ xƒy Ï̂Ó̊›˛ñ !˛ôÓ̊y!õv˛ â)̨ v˛̧yñ Ñ˛!ì≈̨ ì˛ ̃ üú!üÓ̊yñ

Ñ˛V Ó!£ã≈yì˛ ≤Ã!Ñ ̨ Î̊y
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˛ôy‡˛ ~Ñ˛Ñ˛

¢ÇÖƒy
v ẑ̨ Ïjüƒ/¢yõÌ≈ƒ

˛ô,¤˛y

¢ÇÖƒy

!˛ô!Ó̊Î̊v˛

¢ÇÖƒy

 2.

!Ó°ÏÎ̊ v z̨̨ ô!Ó°ÏÎ̊

áV ÓyÎ%̊Ó˚ Ñ˛yã

S«˛Î̊ñx˛ô¢yÓ̊íñ

¢M˛Î˚V myÓ˚y ¢,T˛

¶)̨ !õÓ̊)̨ ô¢õ)£

ÓyÎ%̊ Á ãúïyÓ˚yÓ˚

!õ!úì˛ Ñ˛y Ï̂Î≈Ó̊

ö˛ Ï̂ú ¢,T˛ ¶)̨ !õÓ̊)̨ ô

ÓyÎ̊%õ[˛ú Ñ˛V ÓyÎ̊%õ[˛ Ï̂úÓ̊

ïyÓ̊íyñ v z̨̨ ôyîyò

ÖV v z̨̨ ôyîyò Á

v z̨°÷ì˛yÓ̊ !¶˛!_ Ï̂ì˛

ÓyÎ̊%õ[˛ Ï̂úÓ̊ hfl˛Ó̊

!Óòƒy¢

ÜV ÓyÎ̊%õ[˛ Ï̂úÓ̊

ì˛y˛ôñ v z̨°÷ì˛y Á

!ÓŸªÈÙÈv z̨°÷ÏyÎ̊í

5 3

1

2

9

2

5

UÈÙÈxyÑ,̨ !ì˛Ó˚ v z̨̨ ôì˛ƒÑ˛y Óy !£õ Ï̂oyí#ñ G%̨ úhs˛ v z̨̨ ôì˛ƒÑ˛yñ Ó˚̂ Ï¢

õì˛y Ï̂òñ Ñ ̨ ƒyÜ Á ˆ›˛úñ !ö˛Î˚v≈̨ ñ @˘ÃyÓ Ï̂Ó˚Öy S˛ôyŸª≈ñ õïƒñ ≤Ãyhs˛

@˘ÃyÓˆÏÓ˚ÖyÓ˚ v˛zˆÏÕ‘ÖVó !£õÓy£ÈÙÈãúïyÓ˚yÓ˚ !õ!úì˛ Ñ˛yÎ≈ÈÙÙÙÈ

Ó!£É Ï̂ïÔì˛ ¢õ¶)̨ !õñ v»̨ yõ!úòñ ̂ Ñ˛õñ ~¢Ñ˛yÓ˚ ñ ̂ Ñ˛›˛ú‰

 £zòˆÏ¢yˆÏúüyòñ ì˛yˆÏ˛ôÓ˚ ¢õì˛yñ ÓyÎ˚%õ[˛ú v˛z_Æ £ÁÎ˚yÓ˚

˛ôÂï!ì˛ñ ì˛y Į̈̂ ôÓ̊ ̨ô!Ó̊õy˛ôÈÙÙÙÈ !¢ Ï̂:Ó̊ Ìy Ï̂õ≈y!õ›˛yÓ̊ñ ¢ Ï̂Ó≈yFâ˛ Á

¢Ó≈!ò¡̈ ì˛y˛ôõyeyñ Üv˛̧ ì˛y˛ôõyey ~ÓÇ ì˛y˛ôõyeyÓ̊ ≤Ã¢Ó̊ !òí≈Î̊

S˜î!òÑ˛ñ õy!¢Ñ˛ Á Óy!°Ï≈Ñ˛VÈÙÙÙÈ≤Ãî_ ¢yÓ˚!í ̂ Ì Ï̂Ñ˛

 ÓyÎ˚%õ[˛ˆÏúÓ˚ ì˛yˆÏ˛ôÓ˚ ì˛yÓ˚ì˛ˆÏõƒÓ˚ Ñ˛yÓ˚í¢õ)£ Sv˛zîy£Ó˚í

¢£ Ï̂Îy Ï̂ÜVÈÙÙÙÈ x«˛yÇüñ v z̨Fâ˛ì˛y S˜Ó˛ôÓ̊#ì˛ƒ v z̨_y Į̈̂ ôÓ̊ v ẑ̨ ÏÕ‘Ö¢£Vñ

fiÌú¶˛yÜ Á ãú¶˛y Ï̂ÜÓ̊ Ó ˘̂›˛ò S¢yõ%!oÑ˛ Á õ£y Ï̂îü#Î̊ ãúÓyÎ̊%Ó̊

v ẑ̨ ÏÕ‘Ö¢£Vñ ÓyÎ̊%≤ÃÓy£ñ  ¢õ%o Ï̂fl Ą̀yì˛ñ ¶)̨ !õÓ̊ ë˛yúñ ̂ õáyFäÈß̈ì˛y Á

xïÉ Ï̂«˛˛ôíñ fl ∫̨y¶˛y!ÓÑ˛ v z̨!qîñ õ,!_Ñ˛yñ òÜÓ˚yÎ˚í Á !ü“yÎ˚ò

 v z̨̨ ôyîyò Á v z̨°÷ì˛yÓ̊ !¶˛!_ Ï̂ì˛ ÓyÎ̊%Ó̊ hfl˛Ó̊ !Óòƒy Ï̂¢Ó̊ ïyÓ̊íy Ü‡˛ò

Á !â˛e¢£ ÓƒyÖƒy S› Δ̨̂ Į̈ ôy!fl˛≥˛Î̊yÓ̊ñ fi› Δ̨ƒy Ï̂›˛y!fl˛≥˛Î̊yÓ̊ñ ̂ õ Ï̂¢y!fl˛≥˛Î̊yÓ̊ñ

xyÎ̊ Ï̂òy!fl˛≥˛Î̊yÓ̊ñ ~ Ï̂:y!fl˛≥˛Î̊yÓ̊ ~ÓÇ õƒyÜ Ï̂ò Ï̂›˛y!fl˛≥˛Î̊yÓ̊V

 Á Ï̂ãy Ï̂òy!fl˛≥˛Î̊y Ï̂Ó̊Ó̊ Ü%Ó̊cÈ Á !Óòyü

 ÓyÎ̊%õu˛úñ ÓyÎ̊%õ[˛ Ï̂úÓ̊ !Ó!¶˛ß̈ v z̨̨ ôyîyò ¢¡ô Ï̂Ñ≈̨  ïyÓ̊íy

 ˛ô,!ÌÓ#Ó˚ ≤Ãïyò ≤Ãïyò õÓ%̊ xM˛ú Sõyò!â˛e¢£V Á v z̨̨ ôÑ)̨ ú

xM˛ Ï̂ú ÓyÎ̊%Ó̊ Ñ˛y Ï̂Î≈Ó̊ ≤Ãyïƒy Ï̂òƒÓ̊ Ñ˛yÓ̊íñ Óyú%Ñ˛íy ¢,!T˛Ó̊ ïyÓ̊íy

 ÓyÎ%̊Ó˚ Ñ˛yãÈÙÙÙÈ «˛Î˚ñ x˛ô¢yÓ˚í Á ¢M˛Î˚ ˛ôÂï!ì˛ ~ÓÇ ì˛yÓ˚

ö˛ Ï̂ú Ü!‡˛ì˛ ¶)̨ !õÓ)̨̊ ô ¢,!T˛Ó˚ Ñ˛yÎ≈Ñ˛yÓ˚í ¢¡ôÑ≈̨  !Ó Ï̂Ÿ’°Ïí

 ¶)˛!õÓ˚) ǫ̂ÈÙÙÙÈ x˛ô¢yÓ˚í Üì˛≈ñ ˆÜÔÓ˚ñ !ãv˛zˆÏÜòñ £zÎ˚yÓ˚îyàñ

£zò Ï̂¢úÓyã≈ñ Óy!úÎ̊y!v˛̧ SÓyÖ≈yò Á !¢ö˛ Óy!úÎ̊y!v˛̧Vñ ̂ úy Ï̂Î̊¢

 ÓyÎ%̊ Á ãúïyÓ˚yÓ˚ !õ!úì˛ Ñ˛y Ï̂Î≈Ó˚ ö˛ Ï̂ú ¢,T˛ ¶)̨ !õÓ)̨̊ ô Ü Ï̂v ¸̨

Á‡˛yÓ˚ Ñ˛yÎ≈Ñ˛yÓ˚í ¢¡ô Ï̂Ñ≈̨  ïyÓ˚íy Ü‡˛ò SÁÎ˚y!îñ ̂ ˛ô!v˛ Ï̂õr›˛ñ

Óyãyîyñ ≤’yÎ˚yV

 õÓ%̊ xM˛ Ï̂úÓ˚ ≤Ã¢yÓ˚í Á ≤Ã!ì˛ Ï̂Ó˚y Ï̂ïÓ˚ v z̨̨ ôyÎ˚ S¢y£yÓ˚y Á ÌÓ˚

õÓ̊%¶)̨ !õÓ̊ v z̨îy£Ó̊íV
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¢ÇÖƒy
 v ẑ̨ Ïjüƒ/¢yõÌ≈ƒv z̨̨ ô!Ó°ÏÎ̊!Ó°ÏÎ̊

!˛ô!Ó̊Î̊v˛

¢ÇÖƒy

˛ô,¤˛y

¢ÇÖƒy

 ì˛y˛ôõ[˛úñ ¢ Ï̂õy°÷̂ ÏÓ̊Öy Á ̨ô,!ÌÓ#Ó̊ ì˛y Į̈̂ ôÓ̊ xò%¶)̨ !õÑ˛ Ó ˘̂›˛ò

 !ÓŸª v z̨°÷yÎ˚í ÈÙÙÙÈ !@˘Ãò £yv z̨¢ Üƒy Ï̂¢Ó˚ ¶)̨ !õÑ˛y

 !ÓŸª v z̨°÷yÎ˚̂ ÏíÓ˚ ≤Ã¶˛yÓÈÙÙÙÈ ˆõÓ%̊ xM˛ Ï̂úÓ˚ ÓÓ˚̂ Ïö˛Ó˚ Üúò Á

˛ôyÓ≈ì˛ƒ !£õÓyˆÏ£Ó˚ Üúòñ ¢õ%oì˛ˆÏúÓ˚ v˛zFâ˛ì˛y Ó,!Âïñ

xïÉ Ï̂«˛˛ô Ï̂íÓ̊ ≤ÃÑ,̨ !ì˛ ̨ô!Ó̊Óì≈̨ òñ ü¢ƒ v z̨Í˛ôyî Ï̂òÓ̊ £…y¢ÈÙÈÓ,!Âïñ

Ñ,̨ !°Ï ̨ôÂï!ì˛Ó̊ ̨ô!Ó̊Óì≈̨ òñ ~ú !ò Ï̂òy Á ̨ô,!ÌÓ#Óƒy˛ô# ì˛yÓ̊ ≤Ã¶˛yÓñ

˛ô,!ÌÓ# Ï̂ì˛ xyÜì˛ Á !Ó!Ñ˛!Ó˚ì˛ ì˛y Į̈̂ ôÓ˚ ̃ Ó°Ïõƒ

 ÓyÎ̊%â˛y Į̈̂ ôÓ̊ ïyÓ̊íyñ â˛y Į̈̂ ôÓ̊ ̨ô!Ó̊õy˛ô S›˛!Ó̊ Ï̂¢!ú Óƒy Ï̂Ó̊y!õ›˛yÓ̊ñ

ö˛!›≈̨ ™ Óƒy Ï̂Ó˚y!õ›˛yÓ˚ñ  xƒy!òÓ˚̂ ÏÎ˚v˛ Óƒy Ï̂Ó˚y!õ›˛yÓ˚ñ xì˛ƒyï%!òÑ˛

Î Ï̂s f̨Ó̊ v ẑ̨ ÏÕ‘Ö¢£Vñ â˛y Į̈̂ ôÓ̊ ì˛yÓ̊ì˛ Ï̂õƒÓ̊ !òÎ̊s f̨Ñ˛¢õ)£ Sv z̨Fâ˛ì˛yñ

v˛z°÷ì˛yñ ãú#Î˚Óy‹ôñ ˛ô,!ÌÓ#Ó˚ xyÓì≈˛òñ fiÌú¶˛yÜ Á

ãú¶˛y Ï̂ÜÓ̊ Ó ˘̂›˛òVñ ¢õâ˛y˛ô Ï̂Ó̊Öy Sâ˛y˛ô ë˛y Ï̂úÓ̊ ïyÓ̊íyÓ̊ v ẑ̨ ÏÕ‘ÖV

 ˛ô,!ÌÓ#Ó̊ â˛y˛ô ÓúÎ̊¢õ)£ñ ÓyÎ̊%â˛y˛ô Óú Ï̂Î̊Ó̊ xÓfiÌyò ̨ô!Ó̊Óì≈̨ òñ

ÓyÎ̊%≤ÃÓy£ÈÙÙÙÈ !òÎ̊ì˛ ÓyÎ̊%ñ ¢yõ!Î̊Ñ˛ ÓyÎ̊% SfiÌúÓyÎ̊%ñ ¢õ%oÓyÎ̊%ñ

ˆõÔ¢%!õÓyÎ̊%ñ ̨ôyÓ≈ì˛ƒ Á v z̨̨ ôì˛ƒÑ˛y ÓyÎ̊%Vñ fiÌyò#Î̊ ÓyÎ̊% Sv z̨°÷ÈÈÙ ö˛òñ

!â˛ò%Ñ˛ñ !¢ Ï̂Ó̊y Ï̂E˛yñ ú%ó ü#ì˛úÈÈÙÈ !õfi› Δ̨yúñ ̂ ÓyÓ̊yVñ xyÑ˛!fl˛øÑ˛ ÓyÎ̊%

Sá)í≈Óyì˛ Á ≤Ãì˛#˛ô á)í≈Óyì˛ñ Ñ ̨ yhs˛#Î̊ á)í≈Óy Ï̂ì˛Ó̊ ¢Ç!«˛Æ ÓƒyÖƒyV

 ˆã›˛ÓyÎ̊%ñ ̂ õÔ¢%!õÓyÎ̊%Ó̊ ¢ Ï̂AÜ ̂ ã›˛ ÓyÎ̊%Ó̊ ¢¡ôÑ≈̨

áV ÓyÎ̊%Ó̊

â˛y˛ôÓúÎ̊ Á

ÓyÎ̊%≤ÃÓy£ S!òÎ̊ì˛

ÓyÎ%̊≤ÃÓy£ñ

fiÌyò#Î̊ ÓyÎ̊%ñ

xyÑ˛!fl˛øÑ˛ ÓyÎ̊%ñ

á)í≈Óyì˛ñ ≤Ãì˛#˛ô

á)í≈Óyì˛V

àV xyo≈ì˛y Á

xïÉ Ï̂«˛˛ôí

 ãúâ˛̂ ÏÑ ̨ Ó̊ ïyÓ̊íyñ Óy‹ô#¶˛Óòñ xyo≈ì˛y Sâ˛Ó̊õ xyo≈ì˛yñ !Ó Ï̂ü°Ï

xyo≈ì˛yñ xy Į̈̂ ô!«˛Ñ˛ xyo≈ì˛yVñ ¢¡ô,=˛ ÓyÎ%̊ñ !ü!üÓ˚yAÑ˛ñ

xyo≈ì˛yÓ̊ ̨ô!Ó̊õy˛ôó áò#¶˛Óò Á ì˛yÓ̊ !Ó!¶˛ß̈ Ó̊)̨ ôÙÙÙÈ !ü!üÓ̊ñ

Ñ%˛Î˚yüyñ ˆïÈ§yÎ˚yüyñ ˆõá Sˆ◊!í!Ó¶˛yÜ !ò‹±ˆÏÎ˚yãòVñ

xyÓ£yÁÎ̊y õyò!â˛ Ï̂e ̂ õáyFäÈß̈ì˛yÓ̊ ≤Ãì˛#Ñ˛ !â˛ Ï̂£´Ó̊ ÓƒÓ£yÓ̊

 xïÉˆÏ«˛˛ôíÈÙÙÙÈ ïyÓ˚íyñ !Ó!¶˛ß¨ ïÓ˚ˆÏòÓ˚ xïÉˆÏ«˛˛ôˆÏíÓ˚

v ẑ̨ ÏÕ‘Öñ Ó,!T˛˛ôy Ï̂ì˛Ó̊ ̂ ◊!í!Ó¶˛yÜñ Ó,!T˛˛ôyì˛ ̨ô!Ó̊õy˛ô

 ˛ô,!ÌÓ#Ó˚ õ%Öƒ ãúÓyÎ%̊ xM˛úÈÈÙÙÙÈ xyo≈ !òÓ˚«˛#Î˚ñ Ñ ̨ yhs˛#Î˚

SˆõÔ¢%!õñ v z̨°÷ õÓ̊%Vñ v z̨°÷ òy!ì˛ü# Ï̂ì˛y°÷ S¶)̨õïƒ¢yÜÓ̊#Î̊ñ ̂ fi›˛̨ ôñ

!â˛òˆÏîü#Î˚Vñ ü#ì˛ú òy!ì˛ü#ˆÏì˛y°÷ S˛ô!ÿ˛õ v˛z˛ôÑ)˛ú#Î˚

¢yõ%!oÑ˛ñ õ£y Ï̂îü#Î̊ñ xyo≈ òy!ì˛ü# Ï̂ì˛y°÷Vñ ü#ì˛ú Sì%̨ wyV

l¢yÓ̊!í Á ̨ô,!ÌÓ#Ó̊ ̨ô)í≈ ̨ô,¤˛yÓ̊ õyò!â˛ Ï̂eÓ̊ õyïƒ Ï̂õnñ v z̨°÷ì˛y

Á Ó,!T˛˛ôy Ï̂ì˛Ó˚ ˆúÖ!â˛ Ï̂eÓ˚ ¢y£y Ï̂Îƒ ãúÓyÎ%̊ Á ˆÜyúyï≈

üòy=˛Ñ˛Ó˚í Sxyo≈ !òÓ˚«˛#Î˚ñ Ñ ̨ yhs˛#Î˚ ̂ õÔ¢%!õñ Ñ ̨ yhs˛#Î˚ v z̨°÷

õÓ̊%ñ ¶)̨ õïƒ¢yÜÓ̊#Î̊ñ ì%̨ wyV

6 4

7 4
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¢ÇÖƒy
v ẑ̨ Ïjüƒ/¢yõÌ≈ƒv z̨̨ ô!Ó°ÏÎ̊!Ó°ÏÎ̊

!˛ô!Ó̊Î̊v˛

¢ÇÖƒy

˛ô,¤˛y

¢ÇÖƒy

ÖV ̂ ãyÎ˚yÓ˚

¶˛y›˛yÓ̊ ïyÓ̊íyñ

¢,!T˛Ó˚ Ñ˛yÓ˚í Á

ö˛úyö˛ú

 ˆãyÎ˚yÓ˚ ¶˛y›˛yÓ˚ ïyÓ˚íyñ ¢,!T˛Ó˚ Ñ˛yÓ˚íÈñ õ%Öƒ ˆãyÎ˚yÓ˚ñ ˆÜÔí

ˆãyÎ̊yÓ̊ñ ̂ ãyÎ̊yÓ̊ ¶˛y›˛yÓ̊ ¢õ Ï̂Î̊Ó̊ ÓƒÓïyòñ ¶˛Ó̊y ̂ Ñ˛y›˛yúñ õÓ̊y

ˆÑ˛y›˛yúñ !¢!ã!Üñ xƒy Į̈̂ ôy!ãñ ̂ ˛ô!Ó˚!ãñ Óyòv˛yÑ˛y

 ˆãyÎ̊yÓ̊ ¶˛y›˛yÓ̊ ö˛úyö˛ú

4. Óã≈ƒ

ÓƒÓfiÌy˛ôòy

Ó Ï̂ã≈ƒÓ̊ ïyÓ̊íy  ˛!ü«˛yÌ≈#Ó˚ ˛ôy!Ó˚̨ ôy!Ÿª≈Ñ˛ ˛ô!Ó˚̂ ÏÓ Ï̂ü ≤ÃyÆ Ó Ï̂ã≈ƒÓ˚ v ẑ̨ ÏÕ‘Ö˛ô)Ó≈Ñ˛

Ó Ï̂ã≈ƒÓ˚ ïyÓ˚íyñ ≤ÃÑ˛yÓ˚̂ Ï¶˛î ÈÙÙÙÈ Ñ˛!‡˛òñ ì˛Ó˚úñ Üƒy¢#Î˚ñ !Ó°Ïy=˛

Á !Ó°Ï£#ò Óã≈ƒ

 ¢Ç Ï̂«˛ Į̈̂ ô Ó Ï̂ã≈ƒÓ˚ v z̨Í Ï̂¢Ó˚ ïyÓ˚íy ÈÙÙÙÈ Ü,£fiÌyú#Ó˚ Óã≈ƒñ !ü“

Óã≈ƒñ Ñ,̨ !°Ïã Óã≈ƒñ ̂ ˛ôÔÓ̊¢¶˛yÓ̊ Óã≈ƒñ ̃ ãÓ Óã≈ƒñ !â˛!Ñ˛Í¢y ¢ÇÑ ̨ yhs˛

Óã≈ƒñ ̂ ì˛ã!‹;Î˚ Óã≈ƒó ̨ô!Ó˚̂ ÏÓ Ï̂üÓ˚ Á˛ôÓ˚ Ó Ï̂ã≈ƒÓ˚ ≤Ã¶˛yÓ

Óã≈ƒ ̨ôîy Ï̂Ì≈Ó̊

v z̨Í¢ Á ≤Ã¶˛yÓ

Óã≈ƒ

ÓƒÓfiÌy˛ôòyÓ̊

˛ôÂï!ì˛ Á

≤Ã Ï̂Î̊yãò#Î̊ì˛y

 ˛Óã≈ƒ ÓƒÓfiÌy˛ôòyÓ˚ ïyÓ˚íy ÈÙÙÙÈ ÓˆÏã≈ƒÓ˚ ˛ô!Ó˚õyòÜì˛ £…y¢ñ

˛ô%òÓ≈ƒÓ£yÓ̊ñ ̨ô%òò≈Ó#Ñ˛Ó̊í

 Ñ˛!‡˛òñ ì˛Ó˚ú Á Üƒy¢#Î˚ Ó Ï̂ã≈ƒÓ˚ ÓƒÓfiÌy˛ôòyÓ˚ ˛ôÂï!ì˛ ÈÙÙÙÈ

Óã≈ƒ ̨ô,ÌÑ˛#Ñ˛Ó̊í S˜ãÓ ¶˛AÜ%Ó̊ Á ̃ ãÓ x¶˛AÜ%Ó̊Vñ ¶˛Ó̊y›˛Ñ˛Ó̊í

(landfill), Ñ˛ Ï̂¡ôy!fi›˛Ç SComposting), !ò‹Òyüò / !òÑ˛yü#

(Drainage)ñ fl˛;yÓyÓ˚ SScrubber)
 Óã≈ƒ ÓƒÓfiÌy˛ôòyÓ̊ ≤Ã Ï̂Î̊yãò#Î̊ì˛y

 Óã≈ƒ ÓƒÓfiÌy˛ôòyÎ̊ !ü«˛yÌ≈#Ó̊ ¶)̨ !õÑ˛y

 ¶˛yÜ#Ó̊Ì#ÈÙÈ£%Ü!ú òî#Ó̊ Á˛ôÓ̊ Ó Ï̂ã≈ƒÓ̊ ≤Ã¶˛yÓÈÙÙÙÈ !Ó Ï̂ü°Ï xy Ï̂úyâ˛òy

Ñ˛V ¢õ%o Ï̂fl Ą̀y Ï̂ì˛Ó̊È

ïyÓ̊íyñ ¢õ%o Ï̂fl Ą̀yì˛

¢,!T˛Ó̊ Ñ˛yÓ̊í

S!Ó!¶˛ß̈

õ£y¢yÜ Ï̂Ó̊Ó̊

ˆfl Ą̀yì˛¢õ)̂ Ï£Ó̊

!ÓÓÓ̊í

!ò‹± Ï̂Î̊yãòV

˛ô,!ÌÓ#Óƒy˛ô#

¢õ%o Ï̂fl Ą̀y Ï̂ì˛Ó̊

!Ó Ï̂ü°Ï ≤Ã¶˛yÓ

Óy!Ó̊õ[˛ú3.
 ¢õ%o Ï̂fl Ą̀y Ï̂ì˛Ó̊ ïyÓ̊íy Sì˛Ó̊ Ï̂AÜÓ̊ ¢ Ï̂AÜ ì%̨ úòyVñ ≤ÃÑ˛yÓ̊ Ï̂¶˛îÈÙÙÙÈ

v z̨°÷ Á ü#ì˛ú ̂ fl Ą̀yì˛

 ¢õ%oˆÏfl˛Àyì˛ ¢,!T˛Ó˚ Ñ˛yÓ˚íÈÙÙÙÈ ˛ô,!ÌÓ#Ó˚ xyÓì≈˛òñ ÓyÎ˚%≤ÃÓy£ñ

¢õ%oã Ï̂úÓ̊ v z̨°÷ì˛y Á úÓíy=˛ì˛yñ ¢õ%oã Ï̂úÓ̊ áòcñ ÓÓ̊ Ï̂ö˛Ó̊

Üúòñ v z̨̨ ôÑ)̨ Ï̂úÓ˚ xyÑ,̨ !ì˛ñ }ì%̨ Ï̂¶˛î

 ˛ô,!ÌÓ#Óƒy˛ô# ¢õ%o ˆfl Ą̀y Ï̂ì˛Ó˚ ≤Ã¶˛yÓÈÙÙÙÈ õ@¿â˛v˛̧y ¢,!T˛ Á ì˛yÓ˚

Óy!í!ãƒÑ˛ Ü%Ó̊%cñ v z̨̨ ôÑ)̨ Ï̂úÓ˚ ãúÓyÎ%̊ñ ãúÓyÎ%̊Ó˚ ˛ô!Ó˚Óì≈̨ ò

S˛ô,!ÌÓ#Ó̊ ̨ô)í≈ ̨ô,¤˛yÓ̊ õyò!â˛ Ï̂e !Ó!¶˛ß̈ õ£y¢yÜ Ï̂Ó̊Ó̊ ¢õ%o Ï̂fl Ą̀yì˛

v z̨̨ ôfiÌy˛ôòV

3 3

3 2

6 5

!Ó¶˛yÜÈÙÈÖı ˛ô!Ó˚̂ ÏÓü ¶)̨ Ï̂Üyú
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¢ÇÖƒy
v ẑ̨ Ïjüƒ/¢yõÌ≈ƒ

˛ô,¤˛y

¢ÇÖƒy

!˛ô!Ó̊Î̊v˛

¢ÇÖƒy
!Ó°ÏÎ̊ v z̨̨ ô!Ó°ÏÎ̊

ÜV ¶˛yÓ̊ Ï̂ì˛Ó̊

ãú¢¡ôî

 ˛˛¶˛yÓ̊ Ï̂ì˛Ó̊ ãú¢¡ô Ï̂îÓ̊ ¢Ç!«˛Æ ̨ô!Ó̊â˛Î̊ ÈÙÙÙÈ òîòî# Sü%ï%õye

ÜAÜyñ !¢rï%ñ Ó ·˛ô%eñ òõ≈îyñ ì˛y˛ô#ñ õ£yòî#ñ ̂ ÜyîyÓÓ̊#ñ Ñ,̨ °÷yñ

Ñ˛y Ï̂ÓÓ˚#Ó˚  Ü!ì˛˛ôÌ Óí≈òyVó £…îñ ãúyüÎ˚ñ Öy Ï̂úÓ˚ Ó^˘›˛ò Á

õyòÓã#Ó Ï̂ò ~ Ï̂îÓ̊ Ü%Ó̊%c

 ãú Ï̂¢ Ï̂â˛Ó˚ !Ó!¶˛ß¨ ̨ ôÂï!ì˛ SÑ)̨ ˛ôñ òúÑ)̨ ˛ôñ ÖyúVñ Ü%íyÜ%íñ

ˆ¶˛Ôõã Ï̂úÓ˚ x!ì˛!Ó˚=˛ ÓƒÓ£yÓ˚ Á ì˛yÓ˚ ≤Ã¶˛yÓ

 Ó£%õ%Ö# òî#ÈÙÈv z̨̨ ôì˛ƒÑ˛y ˛ô!Ó˚Ñ˛“òy ÈÙÙÙÈ ≤Ãïyò Ñ˛ Ï̂Î˚Ñ˛!›˛ òî#

v z̨̨ ôì˛ƒÑ˛y ̨ô!Ó̊Ñ˛“òyÓ̊ v ẑ̨ ÏÕ‘Ö

îy Ï̂õyîÓ̊ ¶˛ƒy!ú Ñ˛Ó̊ Į̈̂ ôy Ï̂Ó̊üò ÈÙÙÙÈ !Ó Ï̂ü°Ï xy Ï̂úyâ˛òy

 ãú¢ÇÓ˚«˛íÈÙÙÙÈ Ü%Ó˚%cñ ˛ôÂï!ì˛ Sãú!Ó¶˛y!ãÑ˛y v˛zß¨Î˚ò

[Watershed Development]ñ Ó,!T˛Ó˚ ãú ¢ÇÓ˚«˛íVñ

Ó,!T˛Ó̊ ãú ¢ÇÓ̊«˛ Ï̂í ì˛y!õúòyv Y̨Ó̊ x@˘Ãí# ¶)̨ !õÑ˛y ÈÙÙÙÈ !Ó Ï̂ü°Ï

xy Ï̂úyâ˛òy

áV ¶˛yÓ̊ Ï̂ì˛Ó̊

ãúÓyÎ̊%

 ˛˛¢Ç Ï̂«˛ Į̈̂ ô ¶˛yÓ̊ Ï̂ì˛Ó̊ ãúÓyÎ̊%Ó̊ ̃ Ó!â˛eƒ

 ¶˛yÓ̊ Ï̂ì˛Ó̊ ãúÓyÎ̊%Ó̊ !òÎ̊s f̨Ñ˛¢õ)£ ÈÙÙÙÈ xÓfiÌyò Á x«˛yÇüÜì˛

!Óhfl+̨ !ì˛ñ !£õyúÎ̊ ̨ôÓ≈̂ Ïì˛Ó̊ ¶)̨ !õÑ˛yñ ¶)̨ ÈÙÈ≤ÃÑ,̨ !ì˛ñ ¢õ%o ¢y!ß̈ïƒñ

ˆõÔ¢%!õ ÓyÎ%̊ñ ̂ ã›˛ ÓyÎ%̊ñ ̨ Ñ ̨ yhs˛#Î˚ á)í≈Óyì˛ Á ̨ô!ÿ˛!õ G˛Pyñ

~ú !ò Ï̂òy Á úyÈÙÈ!òòyÓ˚ ≤Ã¶˛yÓ

 ˆõÔ¢%!õ ÓyÎ̊% Á ¶˛yÓ̊ Ï̂ì˛Ó̊ }ì%̨ Ï̃Ó!â˛eƒ ÈÙÙÙÈ @˘Ã#‹øÑ˛yúñ Ó°Ï≈yÑ˛yúñ

ˆõÔ¢%!õ ÓyÎ̊%Ó̊ ≤Ãì˛ƒyÓì≈̨ òÑ˛yúñ ü#ì˛Ñ˛yú

 õ,!_Ñ˛yñ fl˛∫y¶˛y!ÓÑ˛ v˛z!qîñ Ñ,˛!°ÏÑ˛yˆÏãÓ˚ Á˛ôÓ˚ ˆõÔ¢%!õ

Ó,!T˛˛ôy Ï̂ì˛Ó˚ ≤Ã¶˛yÓ S ÓòƒyÈ Á ÖÓ˚yÓ˚ v ẑ̨ ÏÕ‘Ö¢£V

 ¶˛yÓ˚̂ Ïì˛Ó˚  ¶)̨ ÈÙÈ≤ÃyÑ,̨ !ì˛Ñ˛ !Ó¶˛yÜ ÈÙÙÙÈ

 v z̨_ Ï̂Ó˚Ó˚ ̨ôyÓ≈ì˛ƒ xM˛ú

 v z̨_ Ï̂Ó̊Ó̊ ¢õ¶)̨ !õ xM˛ú

 v z̨̨ ôm#˛ô#Î̊ õyú¶)̨ !õ xM˛ú

 v z̨̨ ôÑ)̨ ú#Î̊ ¢õ¶)̨ !õ

 m#˛ô˛ô%O

 ¶)̨ ÈÙÈ≤ÃyÑ,̨ !ì˛Ñ˛ !Ó¶˛yÜ¢õ)̂ Ï£Ó̊ Ü%Ó̊%c

¶˛yÓ˚ì˛ÈÙÙÙÈ

¶)̨ !õÑ˛y

Ñ˛V xÓfiÌyòñ

≤Ãüy¢!òÑ˛

!Ó¶˛yÜ

 ˛ˆ¶˛Ô Ï̂Üy!úÑ˛ xÓfiÌyòñ !Óhfl+̨ !ì˛ñ ¢#õy

 fl ∫̨yï#òì˛y v z̨_Ó̊ ¶˛yÓ̊ Ï̂ì˛ Ó̊yãƒÜ%!úÓ̊ !Óòƒy Ï̂¢Ó̊ ¢Ç!«˛Æ £z!ì˛£y¢

 ¶˛yÓ̊ Ï̂ì˛Ó̊ Óì≈̨ õyò Ó̊yãƒ Á ̂ Ñ˛wüy!¢ì˛ xM˛ú¢õ)£

5.

ÖV ¶˛yÓ̊ Ï̂ì˛Ó̊

¶)̨ ≤ÃÑ,̨ !ì˛

¶˛yÓ˚ì˛ÈÙÙÙÈ

≤ÃyÑ,̨ !ì˛Ñ˛ ̨ô!Ó˚̂ ÏÓü

!Ó¶˛yÜÈÙÈÜı xyM˛!úÑ˛ ¶)̨ Ï̂Üyú

2 1

8 3

6 4

5 3
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˛ôy‡˛ ~Ñ˛Ñ˛

¢ÇÖƒy
v ẑ̨ Ïjüƒ/¢yõÌ≈ƒv z̨̨ ô!Ó°ÏÎ̊!Ó°ÏÎ̊

!˛ô!Ó̊Î̊v˛

¢ÇÖƒy

˛ô,¤˛y

¢ÇÖƒy

àV ¶˛yÓ̊ Ï̂ì˛Ó̊

õ,!_Ñ˛y

 ˛˛õ,!_Ñ˛yÓ˚ ̂ ◊!í!Ó¶˛yÜ S˛ô!ú õ,!_Ñ˛yñ Ñ,˛°÷ õ,!_Ñ˛yñ ̂ úy!£ì˛

õ,!_Ñ˛yñ úƒyˆÏ›˛Ó˚y£z›˛ õ,!_Ñ˛yñ õÓ˚%  õ,!_Ñ˛yñ ̨ ôyÓ≈ì˛ƒ õ,!_Ñ˛yVñ

v z̨̨ ôyîyòñ ̃ Ó!üT˛ƒ SÓ̊Çñ @˘ÃÌòñ Ö!ò Ï̂ãÓ̊ v z̨̨ ô!fiÌ!ì˛ñ v z̨Í˛ôy!îì˛

ü¢ƒVñ xyM˛!úÑ˛ Ó ˘̂›˛ò

 õ,!_Ñ˛y «˛Î̊ñ õ,!_Ñ˛y «˛̂ ÏÎ̊Ó̊ Ñ˛yÓ̊í S≤ÃÓ£õyò ãúïyÓ̊yñ ÓyÎ̊%≤ÃÓy£ñ

Ó,!T˛˛ôy Ï̂ì˛Ó̊ ≤ÃÑ,̨ !ì˛ñ ¶)̨ ÈÙÈ≤ÃÑ,̨ !ì˛ñ ãò¢ÇÖƒyÓ̊ â˛y˛ôñ x!òÎ̊!s f̨ì˛

˛ôü%â˛yÓ̊íñ x Ï̃ÓK˛y!òÑ˛ Öòòñ ¶)̨ !õï¢ñ Ó,«˛ Ï̂äÈîòñ ≤ÃÌyÜì˛ Ñ,̨ !°Ï

˛ôÂï!ì˛Vó ¶˛yÓ̊ Ï̂ì˛Ó̊ õ,!_Ñ˛y «˛Î̊ xM˛ú

 õ,!_Ñ˛y «˛̂ ÏÎ̊Ó̊ ö˛úyö˛ú ÈÙÙÙÈ v z̨Ó≈Ó̊ õ,!_Ñ˛yÓ̊ v z̨̨ô!Ó̊hfl˛̂ ÏÓ̊Ó̊ x˛ô¢yÓ̊íñ

ˆ¶˛Ôõã Ï̂úÓ̊ v z̨Fâ˛ì˛y £…y¢ ~ÓÇ õy!›˛Ó̊ xyo≈ì˛yÓ̊ ̨ô!Ó̊õyÏí £…y¢ñ õÓ̊%

xM˛ Ï̂úÓ̊ ≤Ã¢yÓ̊íñ Óòƒy Á ÖÓ̊yÓ̊ ≤ÃÓíì˛y Ó,!Âïñ Öyú Á òî# Ï̂ì˛

˛ô!ú¢M˛ Ï̂Î̊Ó̊ ˛ô!Ó̊õyí Ó,!Âïñ ¶)̨ !õï¢ Ó,!Âïñ xÌ≈̃ Ïò!ì˛Ñ˛ ¢õ,!Âï

Á ¢yÇfl ,̨Ò!ì˛Ñ˛ v z̨ß̈!ì˛ Ï̂ì˛ ≤Ã!ì˛ÓrïÑ˛ì˛yÓ̊ ¢,!T˛

 õ,!_Ñ˛y «˛Î˚ ≤Ã!ì˛ Ï̂Ó˚yï Á ¢ÇÓ˚«˛í ÈÙÙÙÈ Ó,«˛ Ï̂Ó˚y˛ôíñ ïy˛ô â˛y°Ïñ

¢ Ï̂õyß̈!ì˛ Ï̂Ó̊Öy â˛y°Ï (Contour ploughing), ö˛y!ú â˛y°Ï (strip
cropping), Üy!ú â˛y°Ï SGully ploughingVñ G%̨ õâ˛y°Ï ̂ Ó̊yï

5 4

â˛V ¶˛yÓ̊ Ï̂ì˛Ó̊

fl ∫̨y¶˛y!ÓÑ˛ v z̨!qî

 fl ∫̨y¶˛y!ÓÑ˛ v z̨!q Ï̂îÓ˚ ˆ◊!í!Ó¶˛yÜ SÑ ̨ yhs˛#Î˚ !â˛Ó˚£!Ó˚Íñ Ñ ̨ yhs˛#Î˚

˛ôí≈̂ Ïõyâ˛#ñ Ñ ̨ yhs˛#Î̊ õÓ̊%ñ ̨ôyÓ≈ì˛ƒ v z̨!qî Á õƒyò Ï̂@˘Ãy¶˛Vñ xyM˛!úÑ˛

Ó ˘̂›˛òñ ̃ Ó!üT˛ƒñ ÓƒÓ£yÓ̊

 xÓ̊íƒ ¢ÇÓ̊«˛íñ xÓ̊íƒ ¢ÇÓ̊«˛í ˛ôÂï!ì˛ ÈÙÙÙÈ x!òÎ̊!s f̨ì˛¶˛y Ï̂Ó

Ó,«˛ Ï̂äÈîò ˆÓ̊yïñ x˛ô!Ó̊íì˛ Ó,«˛ Ï̂äÈîò £…y¢ñ Ñ˛y Ï̂‡˛Ó̊ ãμyúy!òÓ̊

˛ô!Ó̊Ó Ï̂ì≈̨  !ÓÑ˛“ ãμyúy!òÓ̊ ÓƒÓ£yÓ̊ Ó,!Âïñ îyÓyòú ≤Ã!ì˛ Ï̂Ó̊yïñ

Ó̊y¢yÎ̊!òÑ˛ Á ̃ ã!ÓÑ˛ v z̨̨ ôy Ï̂Î̊ xÓ̊ Ï̂íƒÓ̊ Ó,̂ Ï«˛Ó̊ ̂ Ó̊yÜ ≤Ã!ì˛ Ï̂Ó̊yïñ

˛ôü%â˛yÓ̊í !òÎ̊s f̨íñ Óò¢,ãò Á ̨ô%òÓ≈ò¢,ãòñ xÓ̊íƒ ÓƒÓfiÌy˛ôòyÓ̊

õyïƒ Ï̂õ ̨ô!Ó̊íì˛ Á !òÓ≈y!â˛ì˛ Ó,«˛ Ï̂äÈîò Ñ˛õ≈¢)â˛# @˘Ã£íñ õyò%̂ Ï°ÏÓ̊

xÇü@Ã̆£í

 ¢yõy!ãÑ˛ Óò¢,ãò Á Ñ,̨ !°Ï Óò¢,ãò

¶˛yÓ˚ì˛ÈÙÙÙÈ

xÌ≈̃ Ïò!ì˛Ñ˛

˛ô!Ó̊ Ï̂Óü

Ñ˛V ¶˛yÓ˚̂ Ïì˛Ó˚ Ñ,̨ !°Ï

ÈÙÙÙÈ ¶˛yÓ˚̂ Ïì˛Ó˚

Ñ,̨ !°ÏÓ̊ ̃ Ó!üT˛ƒñ

≤ÃÑ˛yÓ̊ Ï̂¶˛î

Sö˛¢ú Á }ì%̨

xò%ÎyÎ̊#Vñ ≤Ãïyò

≤Ãïyò Ñ,̨ !°Ïã

ö˛¢ Ï̂úÓ̊ Sïyòñ

Üõñ !õ Ï̂ú›˛ñ

£z«%̨ ñ Ñ˛y˛ô≈y¢ñ â˛yñ

Ñ˛!ö˛VÈÙÙÙÈ

Èv z̨Í˛ôyîò Á

Ó^̆›˛ò

 ˛˛¶˛yÓ˚̂ Ïì˛Ó˚ Ñ,̨ !°ÏÓ˚ ≤Ãïyò ≤Ãïyò ̃ Ó!üT˛ƒ Sã#!ÓÑ˛y¢_y!¶˛!_Ñ˛

Ñ,̨ !°Ïñ ãò¢ÇÖƒyÓ˚ â˛y˛ôñ Ñ,̨ !°Ï̂ Ïì˛ ˛ôü%ü!=˛Ó˚ ≤Ãyïyòƒñ ˆõÔ¢%!õ

Ó,!T˛Ó˚ Á˛ôÓ˚ !ò¶≈˛Ó˚ì˛yñ ãúˆÏ¢ˆÏâ˛Ó˚ ÓƒÓ£yÓ˚ñ «%˛oyÑ,˛!ì˛

ã!õ Ï̂ãyì˛ñ Ñ˛#›˛òyüÑ˛ Á Ó̊y¢yÎ̊!òÑ˛ ¢y Ï̂Ó̊Ó̊ x!òÎ̊!s f̨ì˛ ÓƒÓ£yÓ̊ñ

Öyîƒü Ï̂¢ƒÓ̊ ≤Ãyïyòƒñ ̨ôü%Öy Ï̂îƒÓ̊ x¶˛yÓñ Ó£% ü Ï̂¢ƒÓ̊ v z̨Í˛ôyîòV

 ÓƒÓ£yÓ˚ xò%¢yˆÏÓ˚ ö˛¢ˆÏúÓ˚˚ ˆ◊!í!Ó¶˛yÜ ÈÙÙÙÈ Öyîƒö˛¢úñ

ì˛hs$̨ ö˛¢úñ Óy!Üâ˛yö˛¢úñ xòƒyòƒ

 }ì%̨  xò%ÎyÎ˚# ̂ ◊!í!Ó¶˛yÜ ÈÙÙÙÈ Öy!Ó˚ö˛ñ Ó˚!Óñ ãy!Î˚î ö˛¢ú

≤Ãïyò ≤Ãïyò Ñ,̨ !°Ïã ö˛¢ Ï̂úÓ̊ xò%Ñ)̨ ú ̂ ¶˛Ô Ï̂Üy!úÑ˛ S≤ÃyÑ,̨ !ì˛Ñ˛

Á xÌ≈̃ Ïò!ì˛Ñ˛V ̨ô!Ó̊ Ï̂Óüñ Ó^˘›˛òñ v z̨Í˛ôyîòñ Óy!íãƒ

 ¶˛yÓ̊ì˛#Î̊ Ñ,̨ !°ÏÓ̊ ¢õ¢ƒy Á ¢õyïyò

 ¶˛yÓ̊ Ï̂ì˛Ó̊ Ñ,̨ !°Ï v z̨ß̈ì˛ xM˛úÈ ̨ôyOyÓñ £!Ó̊Î̊yòyÎ̊ Ñ,̨ !°Ï v z̨ß̈!ì˛Ó̊

Ñ˛yÓ̊íÈÙÙÙÈ !Ó Ï̂ü°Ï xy Ï̂úyâ˛òy

8 5

4 3
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ÜV ¶˛yÓ̊ Ï̂ì˛Ó̊

ãò¢ÇÖƒyÈÈÙÙÙÈ

xyîõ¢%õy!Ó̊ñ

ãò¢ÇÖƒyì˛y!_¥Ñ˛

˜Ó!üT˛ƒñ

ãò¢ÇÖƒy Ó,!Âïñ

ïyÓ̊í Ï̂ÎyÜƒ

v z̨ß̈Î̊òñ

ãòÓ ˘̂›˛ Ï̂òÓ̊

ì˛yÓ̊ì˛ Ï̂õƒÓ̊ Ñ˛yÓ̊íñ

ãòáòcñ

òÜÓ̊yÎ̊íñ

òÜÓ̊yÎ̊ Ï̂íÓ̊ ¢õ¢ƒy

 xyîõ¢%õy!Ó̊Ó̊ ¢yïyÓ̊í ïyÓ̊íy

 ¶˛yÓ˚ˆÏì˛Ó˚ ãò¢ÇÖƒyì˛y!_¥Ñ˛ !Ñ˛ä%È ≤ÃyÌ!õÑ˛ ì˛Ìƒ Sˆõy›˛

ãò¢ÇÖƒyñ ˛ô%%Ó%̊°Ïñ õ!£úyñ Óy!°Ï≈Ñ˛  Á îüÑ˛#Î˚ ãòÓ,!ÂïÓ˚

£yÓ˚ñ ≤ÃyÆÓÎ˚fl˛Òñ x≤ÃyÆÓÎ˚fl˛Òñ !ò¶≈˛Ó˚ü#ú ãò¢ÇÖƒyñ

¢y«˛Ó˚ì˛yÓ˚ £yÓ˚ñ Ñ˛ˆÏõ≈  x!òÎ%=˛ ãò¢ÇÖƒyñ ≤Ãì˛ƒy!üì˛

xyÎ̊%‹Òyúñ !üü%õ,ì%̨ ƒÓ̊ £yÓ̊ó ≤ÃyÌ!õÑ˛ñ ̂ ÜÔíñ ≤Ã̂ ÏÜÔíñ Á xòƒyòƒ

ˆ«˛ Ï̂e !òÎ%=˛ ãò¢ÇÖƒyÓ̊ üì˛yÇü ̨ô!Ó̊õyí ÈÙÙÙÈ ü%ï%õye 2011

xyîõ¢%õy!Ó̊Ó̊ ̨ô!Ó̊¢ÇÖƒyò V

 ãò¢ÇÖƒyÓ˚ Ó,!Âï Á ïyÓ˚í Ï̂ÎyÜƒ v z̨ß¨Î˚ò

 ¶˛yÓ̊ Ï̂ì˛Ó̊ !Ó!¶˛ß̈ xM˛ Ï̂ú ãòÓ ˘̂›˛ Ï̂òÓ̊ ì˛yÓ̊ì˛ Ï̂õƒÓ̊ Ñ˛yÓ̊í

 ãòáò Ï̂cÓ̊ ïyÓ̊íy

 ã#ÓòïyÓ̊ Ï̂íÓ̊ v z̨̨ ô Ï̂ÎyÜ# xò%Ñ)̨ ú ̨ô!Ó̊ Ï̂Ó Ï̂ü ãò¢õy Ï̂Ó Ï̂üÓ̊

ö˛ Ï̂ú ü£Ó˚ñ òÜÓ˚ Ü Ï̂v ¸̨ Á‡˛yÓ˚ Ñ˛yÓ˚í

 ¶˛yÓ˚ˆÏì˛ òÜÓ˚yÎ˚ˆÏíÓ˚ ¢õ¢ƒy ÈÙÙÙÈ x˛ô!Ó˚Ñ˛!“ì˛ òÜÓ˚yÎ˚íñ

õyò%̂ Ï°ÏÓ˚ ü£Ó˚õ%Ö# ≤ÃÓíì˛yñ ̨ô!Ó˚Ñ˛y‡˛y Ï̂õyÓ˚ x¶˛yÓ SÓ¢!ì˛ñ

˛ô!Ó̊Ó£òñ fl ∫̨yfiÌƒñ !ü«˛yñ !Óî%ƒÍñ ãú!òÑ˛yü#Ó̊ ¢õ¢ƒyV

˛ôy‡˛ ~Ñ˛Ñ˛

¢ÇÖƒy

áV ¶˛yÓ̊ Ï̂ì˛Ó̊

˛ô!Ó̊Ó£ò Á

ˆÎyÜy Ï̂ÎyÜ

ÓƒÓfiÌy ÈÙÙÙÈ

˛ô!Ó̊Ó£ Ï̂òÓ̊ Ü%Ó̊%cñ

õyïƒõñ ¶˛yÓ̊ Ï̂ì˛Ó̊

≤Ãïyò ≤Ãïyò

¢yõ%!oÑ˛ Ó®Ó˚ Á

xyhs˛ã≈y!ì˛Ñ˛

!ÓõyòÓ®Ó̊

 ˛ô!Ó̊Ó£ Ï̂òÓ̊ Ü%Ó̊%c

 ˛ô!Ó̊Ó£ Ï̂òÓ̊ !Ó!¶˛ß̈ õyïƒõ

 fiÌú˛ô Ï̂Ì ̨ô!Ó̊Ó£ò ÓƒÓfiÌyÎ̊ ̂ Ó̊ú˛ôÌñ ¢v˛̧Ñ˛̨ ô Ï̂ÌÓ̊ Sˆ¢yòy!ú

â˛ì%̨ ¶≈%̨ ãñ v z̨_Ó̊ÈÙÈî!«˛íÈÙĘ̀ ô)Ó≈ÈÙĘ̀ ô!ÿ˛õ Ñ˛!Ó̊v˛Ó̊ñ ãyì˛#Î̊ ¢v˛̧Ñ˛˛ôÌñ

Ó̊yãƒ ¢v˛̧Ñ˛˛ôÌV Ü%Ó̊%c

 ãú˛ôÌ ÈÙÙÙÈ xy¶˛ƒhs˛Ó̊#í Á ¢yõ%!oÑ˛ñ ≤Ãïyò ≤Ãïyò ¢yõ%!oÑ˛ Ó®Ó̊

 xyÑ˛yü˛ôÌ ÈÙÙÙÈ ãyì˛#Î̊ Á xyhs˛ã≈y!ì˛Ñ˛ !ÓõyòÓ® Ï̂Ó̊Ó̊ xÓfiÌyò

 xòƒyòƒ ˛ô!Ó˚Ó£ˆÏòÓ˚ õyïƒõ ÈÙÙÙÈ Ó˚I%˛ôÌñ ˛ôy£z˛ôúy£zòñ

˛ôyì˛yú Ï̂Ó̊ Ï̂úÓ̊ Ü%Ó̊%c

 xyï%!òÑ˛ ̂ ÎyÜy Ï̂ÎyÜ ÓƒÓfiÌy ÈÙÙÙÈ £zr›˛yÓ˚̂ Ïò›˛ñ £zÈÙÈˆõúñ ̂ ¢ú

ˆö˛yò ≤Ã¶,̨ !ì˛

5 4

4 3

ÖV ¶˛yÓ̊ Ï̂ì˛Ó̊

!ü“ÈÙÙÙÈ ̂ úÔ£

ÈÙÈ£zfl˛ôyì˛ñ Ñ˛y˛ô≈y¢

ÓÎ̊òñ

£z!O!òÎ̊y!Ó̊Çñ

˛̂ô Ï̂› Δ̨y Ï̂Ñ˛!õÑ˛ƒyúñ

x Ï̂›˛y Ï̂õyÓy£zúñ

ì˛ÌƒÈÙ≤ÃÎ%!=˛

 !ü“ fiÌy˛ô Ï̂òÓ˚ Ñ˛yÓ˚í SÑ§̨ yâ˛yõy Ï̂úÓ˚ Ü%Ó%̊cñ ãúñ !Óî%ƒÍñ

˛ô!Ó̊Ó£òñ ◊!õÑ˛ñ ÓyãyÓ̊ñ õ)úïò ≤Ã¶,̨ !ì˛Vñ !Óü%Âï Á x!Óü%Âï

Ñ§̨ yâ˛yõy Ï̂úÓ̊ ïyÓ̊íy

 Ñ§̨ yâ˛yõyú!¶˛!_Ñ˛ !ü Ï̂“Ó̊ ̂ ◊!í!Ó¶˛yÜ SÑ,̨ !°Ïãñ ≤Ãyí#ãñ Óòãñ

Ö!òãV

 v ẑ̨ ÏÕ‘Öƒ !ü“Ü%!úÓ˚ ˛ô,ÌÑ˛¶˛y Ï̂Ó Ü Ï̂v ¸̨ Á‡˛yÓ˚ Ñ˛yÓ˚í S!Ó!¶˛ß¨

!ü“ Ï̂Ñ˛ Ï̂wÓ̊ v ẑ̨ ÏÕ‘Ö ¢£ Ï̂Îy Ï̂ÜV

6 5

v ẑ̨ Ïjüƒ/¢yõÌ≈ƒv z̨̨ ô!Ó°ÏÎ̊!Ó°ÏÎ̊
!˛ô!Ó̊Î̊v˛

¢ÇÖƒy

˛ô,¤˛y

¢ÇÖƒy
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!Óı oı

(i) !ú!Öì˛ xÇüñ ̂ Ó̊Öy!â˛eñ xúÇÑ˛Ó̊íñ xy Ï̂úyÑ˛!â˛eñ õyò!â˛eñ ¢yÓ̊!íñ ̂ úÖ!â˛ Ï̂eÓ˚ ãòƒ ïyÎ≈ ̨ ô,¤˛y ÈÙÈ 112

(ii) !ò¡̈!ú!Öì˛ !Ó°Ï̂ ÏÎ˚ ̨Ó˚!àò ̨ô)í≈È˛ô,¤˛yÓ˚ õyò!â˛ Ï̂eÓ˚ ãòƒ ïyÎ≈ ̨ô,¤˛y ÈÙÈ16

 ˛ô,!ÌÓ#Ó̊ õ%Öƒ ãúÓyÎ̊% xM˛ Ï̂úÓ̊ õyò!â˛e

 ˛ô,!ÌÓ#Ó̊ õyò!â˛ Ï̂e !Ó!¶˛ß̈ õ£y¢yÜ Ï̂Ó̊Ó̊ ¢õ%o Ï̂fl Ą̀yì˛

 ¶˛yÓ̊ Ï̂ì˛Ó̊ õyò!â˛e

1. ¶˛yÓ̊ Ï̂ì˛Ó̊ Ó̊yã Ï̃ò!ì˛Ñ˛ 2. ¶˛yÓ̊ Ï̂ì˛Ó̊ ¶)̨ ≤ÃÑ,̨ !ì˛

3. ¶˛yÓ̊ Ï̂ì˛Ó̊ òîòî# 4. ¶˛yÓ˚̂ Ïì˛Ó˚ ãúÓyÎ%̊ SÓ,!T˛˛ôyì˛ + ̂ õÔ¢%!õ ÓyÎ%̊≤ÃÓy£ ̨ôÌ !ò Ï̂î≈üV

5. ¶˛yÓ̊ Ï̂ì˛Ó̊ õ,!_Ñ˛y 6. ¶˛yÓ̊ Ï̂ì˛Ó̊ fl ∫̨y¶˛y!ÓÑ˛ v z̨!qî

7. ¶˛yÓ˚̂ Ïì˛Ó˚ Ñ,̨ !°Ï ÈÙÙÙÈ ïyòñ Üõñ !õ Ï̂ú›˛ 8. ¶˛yÓ˚̂ Ïì˛Ó˚ Ñ,̨ !°Ï ÈÙÙÙÈ â˛yñ Ñ˛!ö˛

9. ¶˛yÓ˚ˆÏì˛Ó˚ Ñ,̨ !°Ï ÈÙÙÙÈ £z«%̨ ñ Ñ˛y˛ô≈y¢ 10. ¶˛yÓ̊ Ï̂ì˛Ó̊ !ü“

11. ¶˛yÓ̊ Ï̂ì˛Ó̊ ãòáòc ÈÙÙÙÈ ãòáòc xM˛ú 12. ¶˛yÓ˚̂ Ïì˛Ó˚ ̨ô!Ó˚Ó£ò ÈÙÙÙÈ ¢v˛̧Ñ˛˛ôÌñ ̂ Ó˚ú˛ôÌñ xyÑ˛yü˛ôÌ S!ÓõyòÓ®Ó˚Vñ

ãú˛ôÌ Sxy¶˛ƒhs˛Ó̊#íñ ¢yõ%!oÑ˛V

 1: 50,000 ̂ fl˛Ò Ï̂úÓ̊ ¶)̨ ÈÙÈ˜Ó!â˛eƒ¢)â˛Ñ˛ õyò!â˛e Á ~Ñ˛£z ̂ fl˛Ò Ï̂úÓ̊ñ ~Ñ˛£z ~úyÑ˛yÓ̊ v z̨̨ ô@˘Ã£ !â˛e ̂ Ì Ï̂Ñ˛ 5´× 5´ ÈÙÈ~Ó̊ xÇü ̂ Ó Ï̂äÈ

ì˛y Ï̂îÓ̊ ˛ô)í≈È ˛ô,¤˛yÓ˚ ≤Ã!ì˛!ú!˛ô S1 ` 1V ÓƒÓ£yÓ˚ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

(iii)   xò%ü#úò#Ó˚ ãòƒ ïyÎ≈ ô,¤˛y ÈÙÙÙÈ 14

(iv)˛   ôy‡˛ƒ˛ô%hfl˛ Ï̂Ñ˛Ó˚ ˆõy›˛ ˛ô,¤˛y ¢ÇÖƒyÈÙÙÙÈ 112 + 16 + 14 = 142

Ó£ẑ ÏÎ˚Ó˚ ü%Ó%̊̂ Ïì˛ ≤ÃFäÈîñ òyõ˛ô,¤˛yñ ¶)̨ !õÑ˛yñ ̨¢)!â˛˛ôe ~ÓÇ ̨ôy‡˛Ñ ̨ õ Á ̨ôy‡˛ƒ¢)!â˛ ≤Ã¶,̨ !ì˛ v z̨̨ ô Ï̂Ó˚y=˛ !òï≈y!Ó˚ì˛ ̨ô,¤˛yÓ̊ xhs˛Ü≈ì˛ òÎ˚– ̂ õy›˛

˛ô,¤˛y ¢ÇÖƒy 5 üì˛yÇü !ü!Ìú Ï̂ÎyÜƒ–

v z̨̨ ô@˘Ã£ !â˛e Á

¶)̨ ÈÙÈ˜Ó!â˛eƒ¢)â˛Ñ˛

õyò!â˛e

v z̨̨ ô@˘Ã£ !â˛e Á

¶)̨ ÈÙÈ̃ Ó!â˛eƒ¢)â˛Ñ˛

õyò!â˛eÈÙÙÙÈ

¢yïyÓ̊í ïyÓ̊íyñ

≤Ã Ï̂¶˛îñ

¶)̨ ÈÙÈ̃ Ó!â˛eƒ¢)â˛Ñ˛

õyò!â˛ Ï̂e ̂ fl Ǫ̀̂ ÏúÓ̊

ÓƒÓ£yÓ˚ñ v z̨̨ ô@˘Ã£

!â˛ Ï̂eÓ̊ ̃ Ó!üT˛ƒ Á

ÓƒÓ£yÓ̊

 v z̨̨ ô@˘Ã£ !â˛e Á ¶)̨ ÈÙÈ˜Ó!â˛eƒ¢)â˛Ñ˛ õyò!â˛ Ï̂eÓ̊ ¢yïyÓ̊í ïyÓ̊íy

 v z̨̨ ô@˘Ã£ !â˛e Á ¶)̨ ÈÙÈ˜Ó!â˛eƒ¢)â˛Ñ˛ õyò!â˛ Ï̂eÓ̊ õ Ï̂ïƒ ≤Ã Ï̂¶˛î

 ¶)̨ ÈÙÈ˜Ó!â˛eƒ¢)â˛Ñ˛ õyò!â˛ Ï̂e !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ ̂ fl˛Ò Ï̂úÓ̊ ÓƒÓ£yÓ̊ñ

 v z̨̨ ô@˘Ã£ !â˛e ̂ ì˛yúyÓ˚ !Ó!¶˛ß¨ ̨ôÎ≈yÎ˚

 v z̨̨ ô@˘Ã£ !â˛ Ï̂eÓ̊ ̃ Ó!üT˛ƒ

 v z̨̨ ô@˘Ã£ !â˛ Ï̂eÓ˚ ÓƒÓ£yÓ˚ Á Ü%Ó%̊c

4

v ẑ̨ Ïjüƒ/¢yõÌ≈ƒv z̨̨ ô!Ó°ÏÎ̊!Ó°ÏÎ̊
!˛ô!Ó̊Î̊v˛

¢ÇÖƒy

˛ô,¤˛y

¢ÇÖƒy

˛ôy‡˛ ~Ñ˛Ñ˛

¢ÇÖƒy

6.
5

76112

!Ó¶˛yÜ á ı v z̨̨ ô@˘Ã£ !â˛e Á ¶)̨ ÈÙÈ˜Ó!â˛eƒ¢)â˛Ñ˛ õyò!â˛e
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ôy‡˛ƒÓ£z ≤Ãhfl$̨ ì˛Ñ˛Ó˚̂ ÏíÓ˚ !Ó Ï̂ü°Ï !ò Ï̂î≈üyÓ!ú

1. Ó˚!àò SCMYKV xyÑ˛°Ï≈í#Î˚ ÓƒyÖƒyõ)úÑ˛ ̂ Ó˚Öy!â˛e SdiagramVñ xy Ï̂úyÑ˛!â˛ Ï̂eÓ˚ SphotographsV ¢y£yˆÏÎƒ ¶)˛ˆÏÜyˆÏúÓ˚ õ)ú !Ó°ÏˆÏÎ˚Ó˚

fl˛ôT˛ Á ¢!‡˛Ñ˛ ïyÓ˚íy ̂ îÁÎ˚y ≤Ã Ï̂Î˚yãò Îy !ü«˛yÌ≈#Ó˚ ̃ îò!®ò x!¶˛K˛ì˛yÓ˚ ¢ Ï̂AÜ ¢¡ôÑ≈̨  Î%=˛–

2. !ü«˛yÌ≈#Ó˚ ¢yïyÓ˚í Á ̨ô)Ó≈K˛yò Ï̂Ñ˛ xïƒy Ï̂Î˚Ó˚ õ)ú Ó=˛ Ï̂ÓƒÓ˚ ¢)â˛òy !£ Ï̂¢ Ï̂Ó ÓƒÓ£yÓ˚ Ñ˛Ó˚y ≤Ã Ï̂Î˚yãò–

3. !ü«˛yÌ≈#Ó̊ ̂ õÔ!úÑ˛ ïyÓ̊íyÓ̊ !ÓÑ˛y Ï̂üÓ̊ v ẑ̨ Ïj Ï̂üƒ ̨ôy‡˛ƒyÇ Ï̂üÓ̊ õ Ï̂ïƒ ÓÎ̊ Ï̂¢y!â˛ì˛ xyò®îyÎ̊Ñ˛ ¢!Ñ ̨ Î̊ì˛y ̂ ÎõòÈÙÙÙÈ ̂ Ñ˛Ôì)̨ £ Ï̂úyj#˛ôÑ˛ ≤ÃŸ¿yÓ!úñ

ü Ï̂∑Ó˚ ˆÖúy ScrosswordVñ ïyÓ˚íy õyò!â˛e Sconcept mappingV ˜ì˛!Ó˚ñ ˆÓ˚Öy!â˛e xAÑ˛ò Á ì˛yÓ˚ ÓƒyÖƒyñ xy Ï̂úyÑ˛!â˛e xïƒÎ˚òñ

ˆúÖ!â˛e xïƒÎ˚òñ õyò!â˛e ˛ôÎ≈̂ ÏÓ«˛í Á x¶˛ƒy¢ñ õ Ï̂v˛ú Á ≤Ãyâ˛#Ó˚̨ ôe SposterV ˜ì˛!Ó˚ñ ˛≤ÃÑ˛“ !òõ≈yíSproject)ñ ¢yÓ˚!í ˛ô)Ó˚íñ !ò!î≈T

!Ó°Ï̂ ÏÎ̊ îúÜì˛ xy Ï̂úyâ˛òyñ ̨≤Ã!ì˛ Ï̂Óîò ̃ ì˛!Ó̊ñ ¢õ#«˛y SsurveyVñ v z̨îy£Ó̊í xy Ï̂úyâ˛òy £zì˛ƒy!î xhs˛¶%≈̨ =˛ Ñ˛Ó̊y xyÓüƒÑ˛–

4. ¢Ç Ï̂Îy!ãì˛ Ü‡˛òõ)úÑ˛ ì˛Ìƒ !ü«˛yÌ≈#Ó˚ ¢!Ñ ̨ Î˚ì˛y Á ¢%¢Ç£ì˛ !üÖò Ï̂Ñ˛ v z̨Í¢y!£ì˛ Ñ˛Ó˚̂ ÏÓ–

5. õ%ÖfiÌ!ò¶≈̨ Ó̊ !üÖò ̨ô!Ó̊£yÓ̊ Ñ˛Ó̊y ÓyN˛ò#Î̊–

6. ˛ôy‡˛ƒ˛ô%hfl˛ Ï̂Ñ˛ ~õò !Ñ˛ä%È !Ó Ï̂ü°Ï xÇü Óy ≤ÃŸ¿yÓ!ú ÌyÑ˛y xyÓüƒÑ˛ Îy !ü«˛yÌ≈#Ó̊ v z̨ß̈ì˛ì˛Ó̊ !â˛hs˛y¶˛yÓòy Á î«˛ì˛yÓ̊ !ÓÑ˛yü á›˛y Ï̂Ó ~ÓÇ ì˛y Ï̂Ñ˛

xò%¢rïy Ï̂ò Á Óyhfl˛Ó Ï̂«˛ Ï̂e ≤Ã Ï̂Î̊y Ï̂Ü v z̨Í¢y!£ì˛ Ñ Į̈Ó̊ Ï̂Ó–

7. ≤Ã Ï̂ì˛ƒÑ˛ xïƒy Ï̂Î˚ ̨ôy‡˛ƒyÇü ¢¡ô!Ñ≈̨ ì˛ ̨ô!Ó˚¶˛y°ÏyÓ˚ (glossary) ÓƒyÖƒy ̂ îÁÎ˚y xyÓüƒÑ˛–

8. ˛ôy‡˛ƒÓ£zÈÙÈ~Ó˚ ¶˛y°Ïy ã!›˛ú £ÁÎ˚y ÓyN˛ò#Î˚ òÎ˚– ÓyÑ˛ƒÜ%!ú ÎÌy¢Ω˛Ó òy!ì˛î#á≈ Á xÌ≈Ó£ £ÁÎ˚y ≤Ã Ï̂Î˚yãò–

≤ÃŸ¿ !òõ≈yí !Ó°ÏÎ˚Ñ˛ ¢yïyÓ˚í !ò Ï̂î≈!üÑ˛y

!ò¡¨!ú!Öì˛ ïÓ˚̂ ÏòÓ˚ ≤ÃŸ¿¢õ)£ Ñ˛Ó˚y ̂ Î Ï̂ì˛ ̨ôy Ï̂Ó˚ ÈÙÙÙÈ

Ñ˛V õyò!â˛e S¶˛yÓ̊ Ï̂ì˛Ó̊ ≤ÃyÑ,̨ !ì˛Ñ˛ Á xÌ≈̃ Ïò!ì˛Ñ˛ ̨ô!Ó̊ Ï̂ÓüV ÈÙÈ ≤Ã!ì˛!›˛ ≤Ã Ï̂Ÿ¿Ó̊ õyò 1ó ÖV Ó£% !ÓÑ˛“!¶˛!_Ñ˛ ≤ÃŸ¿ÈÙÙÙÈ â˛yÓ̊!›˛ !ÓÑ˛ Ï̂“Ó̊ õ Ï̂ïƒ ~Ñ˛!›˛ !‡˛Ñ˛

ÈÙÈ ≤Ã!ì˛!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õyò 1ó ÜV x!ì˛ ¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ÈÙÙÙÈ ü)òƒfiÌyò ˛ô)Ó˚íñ ¢ì˛ƒÈÙÈ!õÌƒy !ò¶≈̨ Ó˚ñ hfl˛Ω˛ ˆõúy Ï̂òyÈñÈ ~Ñ˛ xÌÓy î%£z ü Ï̂∑Ó˚

v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ xhs˛¶≈%̨ =˛ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚ ÈÙÈ ≤Ã!ì˛!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õyò 1ó áV ¢Ç!«˛Æ v z̨_Ó˚!¶˛!_Ñ˛ ≤ÃŸ¿ ÈÙÈ ≤Ã!ì˛!›˛ ≤Ã Ï̂Ÿ¿Ó˚ õyò 2ó àV ÓƒyÖƒyõ)úÑ˛

v z̨_Ó̊!¶˛!_Ñ˛ ≤ÃŸ¿ÈÙÙÙÈ ì%̨ úòy / ̨ôyÌ≈Ñ˛ƒ / Î%!=˛!ò¶≈̨ Ó̊ ≤ÃŸ¿ Ñ˛Ó̊y ̂ Î Ï̂ì˛ ̨ôy Ï̂Ó̊ ÈÙÈ ≤Ã!ì˛!›˛ ≤Ã Ï̂Ÿ¿Ó̊ õyò 3ó â˛V Ó̊â˛òyïõ≈# v z̨_Ó̊!¶˛!_Ñ˛ ≤ÃŸ¿ ÈÙÈ ≤Ã!ì˛!›˛ ≤Ã Ï̂Ÿ¿Ó̊

õyò 5–
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Mathematics

(1) Partnership Business.
(2) Simple Interest
(3) Compound Interest (upto 3 Years)

[ Concept will be developed by finding the amount of one year, two years and  three years at
first and then students will construct the formula to solve the problems.]

(4) Uniform rate of increase or decrease.
[ Formula will be constructed from the concept of compound interest and will be applied in
solving problems]

(5) Weighted mean.
[ Three methods of calculating weighted mean (i) Direct method (ii) Short cut method (iii)
Step-deviation Method]

(6) Geometry : Verification and proof of different properties of circle :
(a) (i) In the same circle or equal circles equal chords cut off equal arcs and subtend equal

angles at the centre.
[ Concept will be developed by verification through activity ]

(ii) In the same circle or equal circles if the chords subtend equal angles at the centre then
the length of the chords  are equal. [Students will observe this by placing thread or sticks
on a circle after drawing that circle]

(b) One and only one circle can be drawn through three non-collinear points  [Concept will
be developed by detecting the centre of the circle by pencil compass no formal proof]

(c) (i) A straight line drawn from the centre of a circle to bisect a chord which is not a
diameter is perpendicular to the chord.
[Students will observe through activity and prove logically]

(ii) The perpendicular from the centre of a circle to a chord, which is not a diameter
bisects the chord. [Students will observe through activity and prove it logically]

Applications of (a), (b) and (c)
(7) Students will create easy problems on quadratic equation from real-life situations

and solve them.
(a) concept of quadratic equation will be constructed from the quadratic expression. Then

the concept of solution of quadratic equation will be formed. Concept of the standard
form of quadratic equation ax2 + bx + c = 0 will be developed.
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(b) Solve of quadratic equations.

(c) Solve of the problems (harder) of quadratic equations.

(d) Shridhar Acharya’s formula : [ Students will have to know how to calculate the value of x
from Shridhar Acharya’s formula. Students will construct the concept of the nature of
roots where the discriminant b2 – 4ac> 0 or b2– 4ac = 0. Then they will develop the
concept of addition and multiplication of two roots and will form a quadratic equation
whose two roots are given.]

(8) Trigonometry :

(a) Explanation of origin, development and necessity of Trigonometry in real life.

(b) Idea of Trigonometrical  angle :

Idea of positive and negative angles, conception of the measurement of angles, conception of
measurement of angles in sexagesimal  system and circular measure and the  relation between
this two measures and their applications also.

(9) Median :

Conception of median from different data conception of median from formula. Graph of
cumulative frequency and conception of median from graph.

(10)Geometry : Theorems of circle and its angles.
(a) Concept of the angle subtended by an arc at the centre of a circle and concept of the angle

subtended by  that  arc  at any point on the remaining part of the circle [ Students will
verify through activity]

(b) The angle subtended by an arc of a circle at the centre is double the angle subtended by it
at any point on the remaining part of the circle. [ Verification through activity and proof]

(c) Angles in the same segment of a circle are equal. [Verification through activity and proof]

(d) The angle in a semicircle is a right angle [proof]

Applications of (a), (b), (c) and  (d)

11) Trigonometrical Ratios:
Conception and application of trigonometrical ratios with respect to acute angles in a
right-angled triangle.
Conception and application of simple trigonometrical identities.

12) Solution of algebraic problems related to ratio and proportion :
* problems related to ratio.
* problems related to proportion.
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* Conception of alternendo, Invertendo, Componendo, Dividendo, Componendo
and dividendo, Addendo. Solution of the problems of proportion.
(a/b = c/d ,  

x/a = y/b =
 z/c ,  

a/b = c/d =
 e/f)

 Solution of the problems of continued proportion with three or four variables.
 Solution of the problems of proportion by different properties.

13) Determination of the trigonometric values of some standard angles (00 , 300,
450 , 600, 900) and their application in solving problems.

14) Conception of cuboid:
Cube : Students will construct the conception of the whole surface area of a cube
after determining the area of different surfaces of a cube shaped box. Thus they will
construct the formula. They will construct the formula of the volume and length of
the diagonal of the cube.  Apply it in solving real life problems.
Cuboids : Students will construct the formula of the whole surface area, length of
diagonal and  volume of cuboid with the help of a cuboid shaped box and cube of
thermocol  or card board with unit volume and they will apply it in solving real life
problems.

15) Right circular cylinder: Students will construct the conception of the curved surface
area, whole surface area and volume of a right circular cylinder. Concept of surface
areawill be developed with the help of the conception of the area of a rectangle and a
circle. Then they will solve real life problems from easier to harder by applying the
formulas.

16) Variation: Conception of direct variation and inverse variation from the experiences
of real-life. Conception of joint variation. Solution of the problems relating variation
and solution of real-life problems.

17) Theorems related to cyclic Quadrilateral :
a) The opposite angles of a cyclic quadrilateral are supplementary. [proof]
b) If a pair of opposite angles of a quadrilateral is supplementary then thequadrilateral

is cyclic. [Students will verify this through activity. No formal proof]
c) If a straight line segment joining two points subtends equal angles at two other

points lying on the same side of the straight line segment , then the four points are
concyclic. [Students will verify this through activity. No formal proof]
Applications of (a) , (b) and (c)
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18) Sphere: Conception of surface area and volume of a sphere and hemisphere and
application of this conception in solving real life problems.

19) Construction:
a) To draw the circum-circle of a given triangle.
b) To draw the in-circle of a given triangle.
[Idea of drawing ex-circle of a given triangle which is excluded from evaluation]

20) Right circular cone:
Conception of the formula of lateral surface area, whole surface area and volume of a
right circular cone and its application in solving real life problems.

21) Solution of real-life problems relating different types of regular solid objects
(right circular cylinder, sphere, right circular cone and cuboid).

22) Conception of the secant and tangent of a circle:
a) The tangent at any point of a circle is perpendicular to the radius through the

point of contact. [verification and proof]
b) If two tangents are drawn to a circle from and external point of it, then the straight

line segment joining the points of contact and the external point are equal and
they subtend equal angles at the centre. [ verification and proof]

c) If two circles touch each other then the centres of the circles and the point of
contact are collinear. [Verification and proof]
Application of (a), (b) and (c).

23) Trigonometrical ratios of complementary angles:
Relation among the trigonometrical ratios  of complementary angles and application
in solving problems.

24) Mode:
Conception of mode will be constructed from some data. Mode will be derived from
the formula when class- intervals are given.

25) Construction:
a) To draw  a tangent to a circle at point on it.
b) To draw tangents to a circle from an external point of it.

26) Geometry: Verification of the conception of ratio and proportion in a triangle.
a) If a straight line is drawn parallel to one side of a triangle then the other two sides

or the sides produced are divided proportionally by that straight line. (No formal
proof)
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b) if a straight line divides the two sides of a triangle proportionally, then the straight
line is parallel to the third side. (No formal proof)
Application of the conception of (a) & (b).

27) Surds (Quadratic surds):
[ Rational Numbers, Irrational Numbers, Conception of irrational numbers with the
help of directed line and Pythagoras  Theorem, Conception in solving the problems
of surds]

28) Geometry : Verification and proof of the concept related to similarity.
a) Conception of equiangular, similarity of different geometric plane figures.
b) If two triangles are equiangular then their corresponding sides are proportional.

(No formal proof)
c) If the sides of two triangles are proportional then the two triangles are equiangular

i.e.,  they are similar. (No formal proof )
d) If one angle of a triangle is equal to one angle of another triangle and the sides

including these angle are proportional then the two triangles are similar to each
other. (No formal proof)
Conception of applications of (b),(c) and (d) will be developed by verification
through activity. [No proof]

e) If  a perpendicular is drawn from the vertex containing the right angle of a right-
angled triangle to the hypotenuse, the triangles on each side of the perpendicular
are similar to the whole triangle and to one another. [ Proof and application]

29) Pythagoras’  Theorem :
a) Pythagoras ‘ Theorem. (Statement and proof)
b) Converse of the Pythagoras ‘ Theorem (Statement and proof)

[ First conception of (a) and (b) will be developed through activity with match
sticks and then they will prove those Theorems.]

Application of the conception of (a) and (b).

30) Construction :
a) To determine mean proportional of two straight line segments geometrically.
b) To draw a square equal in area to a rectangle.
c) To draw a square equal in area to a triangle.

31) Application of trigonometrical ratios in real-life problems:
Problems on height and distance.
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se
d 

on
 th

is
 e

qu
at

io
n;

 w
he

n 
us

in
g

PV
 =

 (w
/M

) R
T,

 it
 m

us
t b

e 
st

re
ss

ed
 th

at
 ‘M

’ i
s t

he
 m

ol
ar

m
as

s 
(u

ni
t: 

g 
m

ol
-1

) 
an

d 
no

t 
th

e 
m

ol
ec

ul
ar

 w
ei

gh
t 

(a
di

m
en

si
on

le
ss

 q
ua

nt
ity

) o
f t

he
 g

as
.

3
C

he
m

ic
al

ca
lc

ul
at

io
ns

3.
1

St
oi

ch
io

m
et

ri
c

eq
ua

tio
ns

H
ow

 to
 an

sw
er

‘h
ow

 m
uc

h?
’ ?

(1
) C

on
se

rv
at

io
n

of
 m

as
s i

n
ch

em
ic

al
re

ac
tio

ns

(2
) W

ei
gh

t
ve

rs
us

 w
ei

gh
t

ca
lc

ul
at

io
ns

(1
) 

B
rie

f 
in

tro
du

ct
io

n 
to

 th
e 

co
nc

ep
t o

f 
co

ns
er

va
tio

n 
of

m
as

s d
ur

in
g 

ch
em

ic
al

 re
ac

tio
ns

. I
n 

vi
ew

 o
f E

 =
 m

c2 
it 

sh
ou

ld
be

 s
ta

te
d 

th
at

 n
o 

de
te

ct
ab

le
 c

ha
ng

e 
in

 m
as

s 
oc

cu
rs

 i
n

ch
em

ic
al

 re
ac

tio
ns

.

(2
) S

im
pl

e p
ro

bl
em

s b
as

ed
 u

po
n 

st
oi

ch
io

m
et

ric
 eq

ua
tio

ns
an

d 
in

vo
lv

in
g 

m
as

s 
an

d 
nu

m
be

r 
of

 m
ol

es
 o

f 
ch

em
ic

al
sp

ec
ie

s s
ho

ul
d 

be
 in

cl
ud

ed
.  M

ol
ec

ul
ar

 w
ei

gh
t a

nd
 v

ap
ou

r
de

ns
ity

 o
f 

ga
se

ou
s 

sp
ec

ie
s. 

N
um

er
ic

al
 p

ro
bl

em
s 

ba
se

d
up

on
 s

to
ic

hi
om

et
ric

 e
qu

at
io

ns
 a

nd
 l

in
ki

ng
 m

as
s, 

m
ol

e,
m

ol
ec

ul
ar

 w
ei

gh
t/v

ap
ou

r d
en

si
ty

 an
d 

vo
lu

m
e o

f g
as

 u
nd

er
a 

gi
ve

n 
co

nd
iti

on
 s

ho
ul

d 
be

 in
cl

ud
ed

. S
um

s 
on

 li
m

iti
ng

re
ag

en
ts

 a
re

 n
ot

 n
ec

es
sa

ry
.
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2
  2

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES

4
Th

er
m

al
ph

en
om

en
a

4.
1 

Th
er

m
al

ex
pa

ns
io

n
H

ow
 d

o d
iff

er
en

t
m

at
er

ia
ls 

ex
pa

nd
on

 h
ea

tin
g?

(1
) C

oe
ff

ic
ie

nt
 o

f
ex

pa
ns

io
n 

fo
r

so
li

ds
, 

li
qu

id
s

an
d 

ga
se

s

(1
) 

Ex
am

pl
es

 o
f 

ex
pa

ns
io

n 
of

 s
ol

id
s 

fr
om

 e
ve

ry
da

y
ex

pe
rie

nc
e;

 e
xp

er
im

en
ts

/e
xa

m
pl

es
 to

 sh
ow

 th
at

 d
iff

er
en

t
so

lid
s 

ex
pa

nd
 b

y 
di

ff
er

en
t 

am
ou

nt
 f

or
 s

am
e 

ch
an

ge
 i

n
te

m
pe

ra
tu

re
. C

oe
ff

ic
ie

nt
 o

f 
lin

ea
r, 

su
rf

ac
e 

an
d 

vo
lu

m
e

ex
pa

ns
io

n 
as

 p
ro

pe
rty

 o
f s

ol
id

 su
bs

ta
nc

es
 (d

ef
in

iti
on

 a
nd

m
at

he
m

at
ic

al
 ex

pr
es

si
on

 o
nl

y;
 n

o 
nu

m
er

ic
al

 p
ro

bl
em

s o
n

th
is

 to
pi

c)
, t

ab
le

 o
f v

al
ue

s o
f t

he
 c

oe
ff

ic
ie

nt
 fo

r d
iff

er
en

t
m

at
er

ia
ls

. E
xa

m
pl

es
 o

f e
xp

an
si

on
 o

f l
iq

ui
d 

fr
om

 ev
er

yd
ay

ex
pe

rie
nc

e;
 c

oe
ff

ic
ie

nt
 o

f v
ol

um
e 

ex
pa

ns
io

n 
fo

r l
iq

ui
ds

(m
en

tio
n 

th
at

 th
e e

xp
an

si
on

 o
f t

he
 co

nt
ai

ne
r i

s t
o 

be
 ta

ke
n

in
 to

 ac
co

un
t f

or
 m

ea
su

rin
g 

re
al

 ex
pa

ns
io

n)
. E

xa
m

pl
es

 o
f

ex
pa

ns
io

n 
of

 g
as

 fr
om

 ev
er

yd
ay

 ex
pe

rie
nc

e;
 co

ef
fic

ie
nt

 o
f

vo
lu

m
e e

xp
an

si
on

 (r
ef

er
en

ce
 sh

ou
ld

 b
e m

ad
e o

f C
ha

rle
s’

law
).

3
   3

4.
2 

Th
er

m
al

co
nd

uc
tio

n
D

oe
s h

ea
t f

lo
w

eq
ua

lly
 w

el
l

th
ro

ug
h 

al
l

so
lid

s?

(1
) T

he
rm

al
co

nd
uc

tiv
ity

(1
) 

Ex
am

pl
es

 o
f 

th
er

m
al

 c
on

du
ct

io
n 

fr
om

 e
ve

ry
da

y
ex

pe
rie

nc
e;

 e
xp

er
im

en
ts

/e
xa

m
pl

es
 to

 sh
ow

 th
at

 d
iff

er
en

t
m

at
er

ia
ls

 h
av

e 
di

ff
er

en
t 

ab
il

it
y 

to
 c

on
du

ct
 h

ea
t.

D
ep

en
de

nc
e 

of
 h

ea
t c

ur
re

nt
 o

n 
te

m
pe

ra
tu

re
 d

iff
er

en
ce

,
le

ng
th

, a
nd

 c
ro

ss
-s

ec
tio

na
l 

ar
ea

; 
de

fin
iti

on
 o

f 
th

er
m

al
co

nd
uc

tiv
ity

 (n
o 

nu
m

er
ic

al
 p

ro
bl

em
s o

n 
th

is
 to

pi
c)

. T
ab

le
fo

r t
he

rm
al

 c
on

du
ct

iv
ity

 o
f d

iff
er

en
t m

at
er

ia
ls

 in
cl

ud
in

g
di

am
on

d.
 C

on
ce

pt
 o

f t
he

rm
al

 re
si

st
iv

ity
 a

nd
 it

s 
an

al
og

y
w

ith
 e

le
ct

ri
ca

l 
re

si
st

iv
ity

 (
an

al
og

y 
by

 m
at

he
m

at
ic

al
ex

pr
es

si
on

 to
 b

e 
sh

ow
n 

la
te

r i
n 

el
ec

tri
ci

ty
).

5
Li

gh
t

5.
1 

R
ef

le
ci

on
 a

t
sp

he
ri

ca
l

m
ir

ro
r

W
ha

t h
ap

pe
ns

w
he

n 
th

e
re

fle
ct

in
g

su
rf

ac
e o

f a
m

ir
ro

r i
s c

on
ve

x
or

 co
nc

av
e?

(1
) R

ef
le

ct
io

n 
of

lig
ht

 a
t s

ph
er

ic
al

su
rf

ac
e

(2
) G

eo
m

et
ry

 o
f

sp
he

ric
al

  m
irr

or

(1
) E

xa
m

pl
es

 fr
om

 d
ai

ly
 li

fe
: s

ee
in

g 
th

e r
ef

le
ct

io
n 

of
 fa

ce
 in

a s
po

on
, s

te
el

 b
ow

l e
tc

. I
de

a o
f a

 sp
he

ric
al

 su
rf

ac
e (

co
nv

ex
an

d 
co

nc
av

e)
. I

t s
ho

ul
d 

be
 m

en
tio

ne
d 

th
at

 s
po

on
, b

ow
l

et
c.

 ar
e o

nl
y 

ap
pr

ox
im

at
el

y 
sp

he
ric

al
 su

rf
ac

es
.

(2
) 

C
en

tre
 o

f 
cu

rv
at

ur
e,

 r
ad

iu
s 

of
 c

ur
va

tu
re

, p
ol

e 
an

d
pr

in
ci

pa
l a

xi
s o

f s
ph

er
ic

al
 m

irr
or

.

7
  4
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Secondary Curriculum and Syllabus (Class - X)

4
  2

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES
(3

) R
ef

le
ct

io
n 

in
sp

he
ric

al
 m

irr
or

(3
) T

he
 k

no
w

le
dg

e 
of

 la
w

s o
f r

ef
le

ct
io

n 
le

ar
ne

d 
in

 c
la

ss
V

II
 a

nd
 V

II
I s

ho
ul

d 
be

 u
se

d 
fo

r d
ra

w
in

g 
ra

y 
di

ag
ra

m
s i

n
ca

se
 o

f 
sp

he
ric

al
 m

irr
or

s. 
(I

m
po

rta
nt

: h
ow

 to
 d

ra
w

 th
e

no
rm

al
 fo

r a
 sp

he
ric

al
 su

rf
ac

e)
. D

ra
w

in
g 

of
 in

ci
de

nt
 ra

y
an

d 
re

fle
ct

ed
 ra

y 
fo

r a
 sp

he
ric

al
 m

irr
or

, m
an

y 
in

ci
de

nt
 ra

ys
(p

ar
al

le
l, 

co
nv

er
ge

nt
 a

nd
 d

iv
er

ge
nt

) r
ef

le
ct

in
g 

fr
om

 th
e

sp
he

ric
al

 m
irr

or
, a

nd
 th

e c
on

ce
pt

 o
f f

oc
us

 an
d 

fo
ca

l l
en

gt
h.

 A
ct

iv
ity

: E
st

im
at

io
n 

of
 fo

ca
l l

en
gt

h 
by

 h
ol

di
ng

 a 
co

nc
av

e
m

irr
or

 to
 c

as
t i

m
ag

e 
of

 th
e 

w
in

do
w

 o
n 

a 
pi

ec
e 

of
 w

hi
te

pa
pe

r o
r o

n 
an

 o
pp

os
ite

 w
al

l.
(4

) M
ec

ha
ni

sm
 o

f i
m

ag
e 

fo
rm

at
io

n 
by

 ra
y 

di
ag

ra
m

. T
he

pa
th

 o
f r

ay
 p

ar
al

le
l t

o 
th

e 
pr

in
ci

pa
l a

xi
s 

af
te

r r
ef

le
ct

io
n,

an
d 

th
e 

pa
th

 o
f 

ra
y 

pa
ss

in
g 

th
ro

ug
h 

th
e 

ce
nt

re
 o

f
cu

rv
at

ur
e a

fte
r r

ef
le

ct
io

n.
 Id

ea
 o

f p
ar

ax
ia

l r
ay

s a
nd

 to
 sh

ow
r =

2f
 fo

r p
ar

ax
ia

l r
ay

s. 
Lo

ca
tin

g 
th

e i
m

ag
e (

bo
th

 fo
r p

oi
nt

ob
je

ct
 a

nd
 e

xt
en

de
d 

ob
je

ct
) b

y 
dr

aw
in

g 
ra

y 
di

ag
ra

m
s (

i)
fo

r c
on

ca
ve

 m
irr

or
 fo

rm
in

g 
vi

rtu
al

 m
ag

ni
fie

d 
im

ag
e (

ii)
 fo

r
co

nc
av

e m
irr

or
 fo

rm
in

g 
re

al
 m

ag
ni

fie
d 

im
ag

e.
(5

) D
en

tis
t’s

 m
irr

or
, r

ea
r v

ie
w

 m
irr

or
 o

f c
ar

 a
nd

 sc
oo

te
rs

et
c.

 sh
ou

ld
 be

 ci
te

d a
s e

xa
m

pl
es

. I
t s

ho
ul

d b
e m

en
tio

ne
d t

ha
t

in
 o

rd
er

 to
 o

bt
ai

n 
a 

pa
ra

lle
l v

ea
m

 o
f l

ig
ht

 c
ur

ve
d 

m
irr

or
s

ar
e u

se
d 

in
 ca

rs
. T

hi
s a

llo
w

s t
he

 d
riv

er
 to

 o
bs

er
ve

 o
bj

ec
ts

th
at

 a
re

 fa
r a

w
ay

.

5.
2

R
ef

ra
ct

io
n 

of
lig

ht

W
ha

t h
ap

pe
ns

w
he

n 
a 

lig
ht

 ra
y

tr
av

el
s f

ro
m

 on
e

m
ed

iu
m

 to
an

ot
he

r?

(1
) L

aw
s o

f
re

fr
ac

tio
n

(2
) F

am
ili

ar
ity

w
ith

 st
ru

ct
ur

e 
of

a 
gl

as
s 

sl
ab

 a
nd

a p
ris

m

(3
) 

R
ef

ra
ct

io
n

th
ro

ug
h 

a 
gl

as
s

sl
ab

 a
nd

 a
 p

ris
m

.
D

ev
ia

tio
n 

of
 li

gh
t

ra
y 

du
e 

to
re

fr
ac

tio
n

(1
)T

he
 la

w
s 

of
 re

fr
ac

tio
n 

sh
ou

ld
 b

e 
ill

us
tra

te
d 

w
ith

 th
e

he
lp

 o
f 

cl
ea

r 
lin

e 
di

ag
ra

m
s.

 S
ne

ll’
s 

la
w

. I
t 

sh
ou

ld
 b

e
m

en
tio

ne
d 

th
at

 fo
r n

or
m

al
 in

ci
de

nc
e,

 
 =

 si
n 

i/s
in

 r 
do

es
no

t h
ol

d.
 A

ng
ul

ar
 d

ev
ia

tio
n 

of
 li

gh
t r

ay
 d

ur
in

g 
re

fr
ac

tio
n

(2
) 

Ph
ot

og
ra

ph
 o

f 
a 

gl
as

s 
sl

ab
, 

di
sc

us
si

on
 o

f 
it

s
ge

om
et

ric
al

 sh
ap

e,
 re

fr
ac

tin
g 

su
rf

ac
es

 o
f t

he
 sl

ab
.

Ph
ot

og
ra

ph
 o

f a
 p

ris
m

. D
is

cu
ss

io
ns

 re
ga

rd
in

g 
st

ru
ct

ur
e

of
 pr

ism
, c

ha
ra

ct
er

ist
ic

s o
f d

iff
er

en
t p

la
in

s o
f p

ris
m

, p
rin

ci
pa

l
se

ct
io

n 
of

 a 
pr

is
m

, a
ng

le
 o

f t
he

 p
ris

m
, b

as
e o

f a
 p

ris
m

.
(3

) G
la

ss
 sl

ab
: I

nc
id

en
t r

ay
 an

d 
em

er
ge

nt
 ra

y 
pa

ra
lle

l (
on

ly
ra

y 
di

ag
ra

m
 u

sin
g 

Sn
el

l’s
 la

w,
 n

o 
m

at
he

m
at

ic
al

 d
ed

uc
tio

n)
.

Pr
ism

: A
ng

le
 o

f d
ev

ia
tio

n 
be

tw
ee

n 
in

ci
de

nt
 an

d 
em

er
ge

nt
ra

y.
 D

er
iv

at
io

n 
of

  
 =

 i 1 +
 i 2 

- A
 u

si
ng

 s
im

pl
e 

ge
om

et
ry

(D
er

iv
at

io
n 

of
 th

e 
ex

pr
es

si
on

 fo
r m

in
im

um
 d

ev
ia

tio
n 

is
no

t 
ne

ce
ss

ar
y)

.
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7
  4

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES

5.
3 

L
en

se
s

H
ow

 d
oe

s 
a 

le
ns

di
ffe

r f
ro

m
 a 

gl
as

s
sla

b?

(1
) F

am
ili

ar
ity

w
ith

 st
ru

ct
ur

e 
of

sp
he

ric
al

 le
ns

es
(c

on
ca

ve
 a

nd
co

nv
ex

)
2)

 R
ef

ra
ct

io
n

th
ro

ug
h 

a 
le

ns
(c

on
ve

x 
an

d
co

nc
av

e)
(3

) I
m

ag
e

fo
rm

at
io

n 
by

th
in

 le
ns

es

(4
) S

im
pl

e c
am

er
a

an
d 

 H
um

an
 e

ye
as

 a
pp

lic
at

io
n 

of
im

ag
e 

fo
rm

at
io

n
by

 a
 le

ns

(1
) C

en
tre

 o
f c

ur
va

tu
re

 an
d 

pr
in

ci
pa

l a
xi

s f
or

 b
ot

h 
co

nc
av

e
an

d 
co

nv
ex

 le
ns

.

(2
) R

ay
 d

ia
gr

am
 fo

r d
ef

in
in

g 
op

tic
al

 ce
nt

re
 o

f a
 th

in
 le

ns
.

C
on

ve
rg

in
g 

an
d 

di
ve

rg
in

g 
ac

tio
n.

 E
xp

la
na

tio
n 

by
co

ns
id

er
in

g 
le

ns
 a

s 
co

m
bi

na
tio

n 
of

 p
ris

m
s. 

Fo
cu

s, 
fo

ca
l

pl
an

e 
an

d 
fo

ca
l l

en
gt

h.
(3

) M
ec

ha
ni

sm
 o

f i
m

ag
e 

fo
rm

at
io

n 
by

 th
in

 le
ns

es
 to

 b
e

ill
us

tra
te

d 
by

 d
ra

w
in

g 
ra

y 
di

ag
ra

m
s. 

(p
at

h 
of

 li
gh

t p
as

si
ng

th
ro

ug
h 

th
e 

fo
cu

s 
an

d 
th

ro
ug

h 
th

e 
op

tic
al

 c
en

tre
) 

(i)
Fo

rm
at

io
n 

of
 re

al
 an

d 
in

ve
rte

d 
an

d 
m

ag
ni

fie
d/

di
m

in
is

he
d

in
 im

ag
e 

by
 c

on
ve

x 
le

ns
. (

ii)
 F

or
m

at
io

n 
of

 v
irt

ua
l, 

er
ec

t
an

d 
m

ag
ni

fie
d 

im
ag

es
 b

y 
co

nv
ex

 le
ns

. (
iii

) F
or

m
at

io
n 

of
vi

rtu
al

 a
nd

 e
re

ct
 im

ag
e 

by
 c

on
ca

ve
 le

ns
. N

o 
di

sc
us

si
on

of
 th

e l
en

s e
qu

at
io

n 
is 

re
qu

ire
d 

(ra
y 

di
ag

ra
m

 m
et

ho
d 

on
ly

).
Li

ne
ar

 m
ag

ni
fic

at
io

n 
of

 im
ag

e.

(4
) 

Id
ea

 o
f 

th
e 

ba
si

c 
st

ru
ct

ur
e 

of
 a

 s
im

pl
e 

ca
m

er
a 

an
d

hu
m

an
 ey

e u
sin

g 
sim

pl
e d

ia
gr

am
s. 

Ra
y 

di
ag

ra
m

s f
or

 im
ag

e
fo

rm
at

io
n 

in
 b

ot
h.

D
ef

ec
ts

 o
f h

um
an

 e
ye

 (o
nl

y 
lo

ng
 a

nd
 sh

or
t-s

ig
ht

ed
ne

ss
)

an
d 

th
ei

r 
re

m
ed

ie
s 

us
in

g 
le

ns
es

 (
br

ie
f 

di
sc

us
si

on
 u

si
ng

ra
y 

di
ag

ra
m

s o
nl

y)
.

A
ct

iv
ity

: M
ak

in
g 

a m
od

el
 o

f a
 si

m
pl

e c
am

er
a.

5.
4 

D
is

pe
rs

io
n

of
 li

gh
t

W
ha

t 
ha

pp
en

s
w

he
n 

w
hi

te
 li

gh
t

pa
ss

es
 th

ro
ug

h 
a

pr
ism

?

(1
) D

is
pe

rs
io

n 
of

w
hi

te
 li

gh
t a

s a
re

su
lt 

of
re

fr
ac

tio
n

th
ro

ug
h 

a 
gl

as
s

sl
ab

 a
nd

 a
 p

ris
m

(2
) I

de
a o

f
m

on
oc

hr
om

at
ic

an
d 

po
ly

ch
ro

-
m

at
ic

 li
gh

t

(1
) D

is
pe

rs
io

n 
sh

ou
ld

 b
e e

xp
la

in
ed

 b
y 

us
in

g 
Sn

el
l’s

 la
w

 –
as

 d
iff

er
en

t c
ol

ou
rs

 h
av

e 
di

ff
er

en
t r

ef
ra

ct
iv

e 
in

di
ce

s 
fo

r
th

e 
sa

m
e 

tw
o 

m
ed

ia
, f

or
 th

e 
sa

m
e 

an
gl

e 
of

 in
ci

de
nc

e 
of

th
e 

w
hi

te
 ra

y 
th

er
e 

ar
e 

di
ff

er
en

t a
ng

le
s o

f r
ef

ra
ct

io
n 

an
d

he
nc

e 
th

e 
an

gu
la

r 
de

vi
at

io
n 

is
 d

iff
er

en
t 

fo
r 

di
ff

er
en

t
co

ns
tit

ue
nt

 c
ol

ou
rs

, a
nd

 th
e 

re
su

lt 
is

 d
is

pe
rs

io
n.

(2
) R

ol
e o

f c
ol

ou
r o

f l
ig

ht
 o

n 
th

e a
pp

ea
ra

nc
e o

f t
he

 co
lo

ur
of

 a
n 

ob
je

ct
 sh

ou
ld

 b
e 

m
en

tio
ne

d 
in

 b
rie

f. 
Ex

pl
ai

n 
w

hy
 a

gr
ee

n 
le

af
 lo

ok
s g

re
en

 in
 su

nl
ig

ht
 a

nd
 si

m
ila

r q
ue

st
io

ns
.

3
  1
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Secondary Curriculum and Syllabus (Class - X)

1
  1

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES

5.
5 L

ig
ht

 w
av

e
W

ha
t k

in
d 

of
w

av
e i

s l
ig

ht
w

av
e, 

 an
d h

ow
m

an
y d

iff
er

en
t

ki
nd

s o
f l

ig
ht

w
av

es
 ar

e
th

er
e?

(1
) F

re
qu

en
cy

,
w

av
el

en
gt

h 
an

d
ve

lo
ci

ty
 o

f a
w

av
e

(2
) U

se
s a

nd
ad

ve
rs

e 
ef

fe
ct

s
of

 U
V,

X
-ra

y &
ga

m
m

a r
ay

(3
) S

ca
tte

rin
g 

of
lig

ht

(1
)D

ep
en

de
nc

e 
of

 c
ol

ou
r 

of
 l

ig
ht

 o
n 

w
av

e 
pr

op
er

ty
,

re
fr

ac
tiv

e 
in

de
x 

of
 a

 m
ed

iu
m

 i
n 

te
rm

s 
of

 v
el

oc
ity

 a
nd

w
av

el
en

gt
h 

of
 a

 li
gh

t w
av

e.
 S

pe
ct

ru
m

 o
f e

le
ct

ro
m

ag
ne

tic
w

av
es

, v
is

ib
le

 a
nd

 in
vi

si
bl

e 
lig

ht
( i

nf
ra

 re
d,

 m
ic

ro
w

av
es

an
d 

ra
di

o 
w

av
es

 a
t o

ne
 e

nd
 a

nd
 u

ltr
av

io
le

t, 
X

-r
ay

s 
an

d
ga

m
m

a 
ra

ys
 a

t t
he

 o
th

er
 e

nd
 o

f t
he

 v
is

ib
le

 sp
ec

tru
m

).

(2
) U

se
s a

nd
 ad

ve
rs

e e
ffe

ct
s o

f u
ltr

av
io

le
t, 

X
-ra

y 
&

 g
am

m
a

ra
y 

to
 b

e 
pr

es
en

te
d 

in
 a

 ta
bl

e.

(3
) W

hy
 d

oe
s 

th
e 

sk
y 

ap
pe

ar
 b

lu
e 

du
rin

g 
da

yt
im

e 
–b

rie
f

qu
al

ita
tiv

e 
di

sc
us

si
on

 o
nl

y.

6
C

ur
re

nt
El

ec
tr

ic
ity

6.
1 

E
le

ct
ri

c
C

ur
re

nt
,

po
te

nt
ia

l
di

ffe
re

nc
e &

EM
F

H
ow

 d
oe

s c
ha

rg
e

st
ar

t m
ov

in
g 

?
(1

) E
le

ct
ric

ch
ar

ge
(2

) E
le

ct
ric

po
te

nt
ia

l
di

ff
er

en
ce

(3
) E

M
F 

an
d

el
ec

tri
ca

l c
el

l a
s

a 
so

ur
ce

 o
f E

M
F

(4
) E

le
ct

ric
cu

rr
en

t

(1
) C

on
ce

pt
 of

 el
ec

tri
c c

ha
rg

e, 
Co

ul
om

b’
s l

aw
, u

ni
t o

f c
ha

rg
e.

(2
) C

on
ce

pt
 o

f p
ot

en
tia

l o
nl

y-
on

 th
e 

ba
si

s 
of

 c
on

ce
pt

 o
f

w
or

k.
 P

ot
en

tia
l d

iff
er

en
ce

 a
s 

w
or

k 
do

ne
 in

 m
ov

in
g 

un
it

po
si

tiv
e 

ch
ar

ge
. U

ni
t o

f p
ot

en
tia

l d
iff

er
en

ce
.

(3
) 

E
M

F 
to

 b
e 

de
fi

ne
d 

as
 t

he
 w

or
k 

do
ne

 b
y 

no
n-

el
ec

tro
sta

tic
 ag

en
t i

n 
a c

irc
ui

t. 
U

ni
t o

f E
M

F.
 E

le
ct

ric
 ce

ll 
as

su
pp

lie
r 

of
 e

ne
rg

y 
th

at
 i

s 
us

ed
 i

n 
do

in
g 

th
e 

ne
ce

ss
ar

y
w

or
k.

 D
is

cu
ss

io
n 

of
 t

he
 c

he
m

is
tr

y 
of

 t
he

 c
el

l 
is

 n
ot

ne
ce

ss
ar

y 
at

 th
is

 p
oi

nt
.

(4
) E

le
ct

ric
 cu

rr
en

t a
s f

lo
w

 o
f c

ha
rg

e p
er

 u
ni

t t
im

e.
 U

ni
t o

f
el

ec
tri

c 
cu

rr
en

t. 
Th

e 
co

nc
ep

t s
ho

ul
d 

be
 il

lu
st

ra
te

d 
w

ith
sim

pl
e n

um
er

ic
al

 p
ro

bl
em

s.

6.
2 

O
hm

’s
 la

w
W

ha
t i

s
re

si
st

an
ce

?
(1

) C
on

ce
pt

 o
f r

es
is

ta
nc

e t
o 

be
 d

ra
w

n 
fr

om
 I 

vs
 V

 re
la

tio
n

of
 O

hm
’s

 la
w

 (i
n 

V
=K

I, 
if 

V
 re

m
ai

ns
 sa

m
e,

 I 
ca

n 
in

cr
ea

se
on

ly
 if

 K
 d

ec
re

as
es

; s
o 

K
 is

 re
si

st
an

ce
 a

nd
 re

pr
es

en
te

d 
as

R
). 

G
ra

ph
ic

al
 r

ep
re

se
nt

at
io

n 
of

 O
hm

’s
 l

aw
 a

nd
 s

im
pl

e
nu

m
er

ic
al

 p
ro

bl
em

s o
n 

th
e 

co
nc

ep
t.

(1
) R

el
at

io
n

be
tw

ee
n

po
te

nt
ia

l
di

ff
er

en
ce

 a
nd

cu
rr

en
t i

n 
a w

ire
: c

on
ce

pt
 o

f
re

si
st

an
ce

 fr
om

O
hm

’s 
la

w

4
  3

8
  4
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Secondary Curriculum and Syllabus (Class - X)

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES
(2

) E
 =

 IR
 +

 Ir
 in

 a
 c

irc
ui

t c
on

ta
in

in
g 

a 
ce

ll.
 C

on
ce

pt
 o

f
in

te
rn

al
 re

si
st

an
ce

 o
f a

 c
el

l. 
 E

M
F(

E)
 is

 th
e 

su
m

 o
f t

he
w

or
k 

V
 =

 IR
 a

nd
 v

 =
 Ir

. S
o 

EM
F 

is
 ju

st
 th

e 
w

or
k 

do
ne

in
si

de
 a

 c
el

l b
y 

th
e 

no
n-

el
ec

tri
ca

l a
ge

nc
y,

 in
 m

ov
in

g 
a

un
it 

po
si

tiv
e c

ha
rg

e f
ro

m
 th

e (
-)

 v
e t

o 
th

e (
+)

 v
e t

er
m

in
al

of
 th

e c
el

l, 
w

he
n 

th
er

e i
s n

o 
ex

te
rn

al
 ci

rc
ui

t.

(3
) 

D
ef

in
iti

on
 o

f 
re

si
st

iv
ity

 a
nd

 c
on

du
ct

iv
ity

 a
nd

 th
ei

r
un

its
. D

ep
en

de
nc

e 
of

 r
es

is
ta

nc
e 

on
 l

en
gt

h 
an

d 
cr

os
s-

se
ct

io
na

l a
re

a o
f a

 w
ire

 .C
om

m
on

ly
 u

se
d 

co
nd

uc
to

rs
 an

d
in

su
la

to
rs

. B
rie

f m
en

tio
n 

of
 th

e u
se

 o
f i

ns
ul

at
or

s i
n 

da
ily

lif
e.

 T
em

pe
ra

tu
re

 d
ep

en
de

nc
e o

f r
es

ist
an

ce
 an

d 
re

sis
tiv

ity
.

M
en

tio
n 

of
 se

m
ic

on
du

ct
or

s a
nd

 su
pe

rc
on

du
ct

or
s o

n 
th

e
ba

si
s 

of
 r

es
is

tiv
ity

-te
m

pe
ra

tu
re

 r
el

at
io

ns
hi

p 
(g

ra
ph

ic
al

re
pr

es
en

ta
tio

n 
on

ly
, n

o 
ex

pl
an

at
io

n)
.

(4
) 

C
om

bi
na

tio
n 

of
 r

es
is

ta
nc

es
 (

se
rie

s 
an

d 
pa

ra
lle

l),
eq

ui
va

le
nt

 re
si

st
an

ce
, s

im
pl

e n
um

er
ic

al
 p

ro
bl

em
s.

A
ct

iv
ity

: M
ak

in
g 

se
rie

s a
nd

 p
ar

al
le

l c
om

bi
na

tio
ns

 u
si

ng
fil

am
en

t 
bu

lb
s 

an
d 

co
m

pa
rin

g 
th

ei
r 

gl
ow

; 
th

is
 c

an
 b

e
pe

rf
or

m
ed

 u
si

ng
 a

 b
at

te
ry

.

(2
) E

M
F 

an
d

in
te

rn
al

re
si

st
an

ce
 o

f a
ce

ll

(3
) R

es
is

tiv
ity

an
d

co
nd

uc
tiv

ity

(4
) S

er
ie

s a
nd

pa
ra

lle
l

co
m

bi
na

tio
n 

of
re

si
st

an
ce

s.
D

om
es

tic
ci

rc
ui

ts

6.
3 

H
ea

ti
ng

ef
fe

ct
 o

f e
le

ct
ri

c
cu

rr
en

t

H
ow

 do
 w

e
m

ea
su

re
co

ns
um

pt
io

n 
of

el
ec

tr
ic

al
 en

er
gy

?

(1
) J

ou
le

’s 
la

w
on

 h
ea

tin
g 

ef
fe

ct
of

 cu
rr

en
t:

co
nc

ep
t o

f
el

ec
tri

ca
l e

ne
rg

y

(2
) D

om
es

tic
us

es
 o

f 
th

e
he

at
in

g 
ef

fe
ct

 o
f

cu
rr

en
t

(1
) E

le
ct

ric
al

 e
ne

rg
y 

to
 b

e 
in

tro
du

ce
d 

fr
om

 th
e 

de
fin

iti
on

of
 p

ot
en

tia
l d

iff
er

en
ce

. I
f 

V
 is

 th
e 

po
te

nt
ia

l d
iff

er
en

ce
,

el
ec

tri
ca

l w
or

k 
in

 m
ov

in
g 

(+
) c

ha
rg

e Q
 ca

n 
be

 w
rit

te
n 

as
 W

= 
V

Q
. B

ut
 Q

 =
 It

, s
o W

 =
 V

It.
 B

ut
 V

 =
 IR

. S
o,

 W
 =

 I2 R
t. F

ro
m

w
or

k-
he

at
 e

qu
iv

al
en

ce
 o

f J
ou

le
 (a

s s
ta

te
d 

in
 th

e 
sy

lla
bu

s
fo

r c
la

ss
 IX

), 
he

at
 p

ro
du

ce
d,

 H
 =

 (I
2 R

t)/
J. 

Jo
ul

es
 la

w
 sh

ou
ld

be
 o

bt
ai

ne
d 

fr
om

 w
or

k-
en

er
gy

 p
ic

tu
re

 in
 th

is
 w

ay
.

(2
)B

rie
f d

es
cr

ip
tio

n 
of

 el
ec

tri
ca

l i
ro

n,
 h

ea
te

r, 
bu

lb
 an

d 
fu

se
.

3
2



87

Secondary Curriculum and Syllabus (Class - X)

3
  2

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES

6.
4 

 E
le

ct
ri

ca
l

Po
w

er
(1

) E
le

ct
ric

al
Po

w
er

,
C

on
ce

pt
 o

f
ki

lo
w

at
t-h

ou
r,

B
.O

.T
.

(1
) E

le
ct

ric
al

 p
ow

er
 =

 (E
le

ct
ric

al
 w

or
k)

/ t
im

e =
 V

It/
t =

 V
I =

I2 R W
at

t–
ho

ur
 a

nd
 k

ilo
w

at
t–

ho
ur

 a
s 

th
e 

un
its

 o
f 

en
er

gy
.

B
.O

.T
. u

ni
t. 

So
lu

tio
n 

of
 si

m
pl

e 
m

at
he

m
at

ic
al

 p
ro

bl
em

s.
D

is
cu

ss
io

n 
on

 b
ul

b 
ra

tin
gs

 (e
.g

. 2
20

 V
 –

 1
00

 W
). 

It 
sh

ou
ld

be
 p

oi
nt

ed
 o

ut
 t

ha
t 

in
ca

nd
es

ce
nt

 b
ul

bs
 w

as
te

 m
os

t 
of

th
e 

in
pu

t e
le

ct
ric

al
 e

ne
rg

y 
as

 h
ea

t; 
th

ey
 a

re
 th

er
ef

or
e 

no
t

ef
fic

ie
nt

 fr
om

 th
e p

oi
nt

 o
f e

ne
rg

y 
ec

on
om

y,
 an

d 
C

FL
 an

d
LE

D
 l

am
ps

 a
re

 m
or

e 
ef

fi
ci

en
t 

in
 t

hi
s 

re
ga

rd
. 

B
ri

ef
co

m
pa

ris
on

 b
et

w
ee

n 
ef

fic
ie

nc
y 

of
 C

FL
 a

nd
 L

ED
 la

m
ps

.
Th

e 
si

gn
ifi

ca
nc

e 
of

 t
he

 e
ne

rg
y 

ra
tin

g 
m

ar
k 

gi
ve

n 
on

ho
us

eh
ol

d 
el

ec
tr

ic
al

 a
pp

lia
nc

es
 s

ho
ul

d 
be

 b
ri

ef
ly

di
sc

us
se

d.
A

ct
iv

ity
: 

(i)
 V

al
ue

 d
ev

el
op

m
en

t 
ag

ai
ns

t 
th

e 
m

is
us

e 
of

el
ec

tri
ca

l e
ne

rg
y 

th
ro

ug
h 

ca
lc

ul
at

io
n 

of
 d

om
es

tic
 u

se
 o

f
el

ec
tri

ca
l 

en
er

gy
. (

ii)
 T

w
o 

fil
am

en
t 

bu
lb

s 
of

 d
iff

er
en

t
ra

tin
gs

 ar
e c

on
ne

ct
ed

 to
 a 

ba
tte

ry
 in

 se
rie

s a
nd

 in
 p

ar
al

le
l

fo
r 

ch
ec

ki
ng

 i
n 

w
hi

ch
 c

om
bi

na
tio

n 
w

hi
ch

 b
ul

b 
gl

ow
s

br
ig

ht
er

; 
an

d 
th

en
 f

in
di

ng
 o

ut
 t

he
 e

xp
la

na
tio

n 
fo

r 
th

e
ob

se
rv

at
io

n.

6.
5 

  E
le

ct
ro

-
m

ag
ne

tis
m

H
ow

 d
oe

s a
cu

rr
en

t c
ar

ry
in

g
w

ir
e i

nt
er

ac
t w

ith
a 

m
ag

ne
t?

(1
) A

ct
io

n 
of

el
ec

tri
c c

ur
re

nt
on

 m
ag

ne
t:

A
m

pe
re

’s 
sw

im
-

m
in

g 
ru

le
, r

ig
ht

ha
nd

 g
ra

sp
 ru

le

(2
) A

ct
io

n 
of

m
ag

ne
t o

n
cu

rr
en

t c
ar

ry
in

g
w

ire
 : F

le
m

in
g’

s
le

ft 
ha

nd
 ru

le

(3
)W

or
ki

ng
pr

in
ci

pl
e o

f
m

ot
or

(1
) O

er
st

ed
’s

 e
xp

er
im

en
t t

o 
be

 sh
ow

n 
as

 a
ct

iv
ity

 in
 c

la
ss

.
St

at
em

en
t o

f A
m

pe
re

’s 
sw

im
m

in
g 

ru
le

 an
d 

rig
ht

 h
an

d 
gr

as
p

ru
le

. T
he

se
 ar

e t
o 

be
 d

et
er

m
in

ed
 o

n 
th

e b
as

is 
of

 o
bs

er
va

tio
n

of
 O

er
st

ed
’s

 e
xp

er
im

en
t. 

M
ag

ne
tic

 f
ie

ld
 a

ro
un

d 
a 

lo
ng

st
ra

ig
ht

 w
ire

, a
nd

 ar
ou

nd
 a 

ci
rc

ul
ar

 w
ire

, b
y 

sp
rin

kl
in

g 
iro

n
fil

in
gs

 o
n 

a 
ca

rd
bo

ar
d.

 S
im

ila
rit

y 
be

tw
ee

n 
fie

ld
 d

ue
 to

 a
m

ag
ne

tic
 po

le 
an

d a
 ci

rc
ul

ar
 cu

rre
nt

 (b
y s

pr
in

kl
in

g i
ro

n f
ili

ng
s).

(2
) S

ta
te

m
en

t o
f F

le
m

in
g’

s l
ef

t h
an

d 
ru

le
. A

pp
lic

at
io

n 
of

Fl
em

in
g’

s l
ef

t h
an

d 
ru

le
 in

 ca
se

 o
f B

ar
lo

w
’s

 w
he

el
.

(3
) P

rin
ci

pl
e a

nd
 w

or
ki

ng
 o

f a
n 

el
ec

tri
c m

ot
or

.
A

ct
iv

ity
: s

tu
de

nt
s 

m
ay

 b
e 

to
ld

 to
 m

ak
e 

a 
sm

al
l w

or
ki

ng
m

od
el

 o
f a

 m
ot

or
 u

si
ng

 a
 b

at
te

ry
, m

ag
ne

t a
nd

 w
ire

s.

3
  2
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Secondary Curriculum and Syllabus (Class - X)

1
  2

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES
6.

6
El

ec
tr

om
ag

ne
tic

in
du

ct
io

n

H
ow

 c
an

 w
e 

ge
t

el
ec

tr
ic

it
y 

fr
om

m
ot

io
n?

(1
) C

on
ce

pt
 o

f
in

du
ce

d 
EM

F
an

d 
in

du
ce

d
cu

rr
en

t

(2
) B

as
ic

 id
ea

 o
f

di
re

ct
 c

ur
re

nt
an

d 
al

te
rn

at
in

g
cu

rr
en

t

(1
) D

em
on

st
ra

tio
n 

of
 th

e 
ex

pe
rim

en
t o

f e
le

ct
ro

m
ag

ne
tic

in
du

ct
io

n 
in

 cl
as

s u
si

ng
 a 

ba
tte

ry
, c

oi
l o

f w
ire

, b
ar

 m
ag

ne
t

an
d 

a g
al

va
no

m
et

er
 (o

r a
 m

ag
ne

tic
 n

ee
dl

e)
. F

ar
ad

ay
’s

 la
w

s
of

 E
M

 i
nd

uc
tio

n.
 O

nl
y 

qu
al

ita
tiv

e 
di

sc
us

si
on

 u
si

ng
m

ag
ne

tic
 li

ne
s 

of
 fo

rc
e.

 N
o 

m
at

he
m

at
ic

al
 d

is
cu

ss
io

n 
of

m
ag

ne
tic

 fl
ux

 is
 re

qu
ire

d.
 L

en
z’

s l
aw

 as
 a 

co
ns

eq
ue

nc
e o

f
co

ns
er

va
tio

n 
of

 e
ne

rg
y.

(2
)W

ha
t i

s 
D

C
 a

nd
 w

ha
t i

s A
C

? 
A

dv
an

ta
ge

s 
of

 A
C

 o
ve

r
D

C
- q

ua
lit

at
iv

e e
xp

la
na

tio
n 

w
ith

 ex
am

pl
es

7
A

to
m

ic
N

uc
le

us
7.

1
R

ad
io

ac
tiv

ity
W

ha
t i

s
ra

di
oa

ct
iv

ity
 an

d
ho

w
 is

 it
 re

la
te

d 
to

th
e a

to
m

ic
nu

cl
eu

s?

(1
) N

at
ur

e o
f á

,
â 

an
d 

ã 
ra

ys
,

an
d 

th
ei

r o
rig

in

(1
) N

at
ur

e o
f á

, â
 a

nd
 ã

 ra
ys

 : 
co

m
pa

ris
on

 o
f t

he
ir 

ch
ar

ge
,

m
as

s,
 p

en
et

ra
tin

g 
an

d 
io

ni
zi

ng
 p

ow
er

. 
R

ad
io

ac
tiv

e
el

em
en

ts
. 

O
ri

gi
n 

of
 t

he
se

 r
ay

s 
fr

om
 t

he
 n

uc
le

us
 (

no
ex

pl
an

at
io

n)
 a

nd
 th

e 
bi

rth
 o

f n
ew

 n
uc

le
us

 (e
ff

ec
t o

f á
, â

an
d 

ã 
ra

ys
 e

m
is

si
on

 o
n 

th
e 

or
ig

in
al

 n
uc

le
us

). 
B

ri
ef

in
tro

du
ct

io
n 

to
 th

e 
us

es
 o

f r
ad

io
ac

tiv
ity

.

2
  2

6.
8 

   D
om

es
tic

el
ec

tr
ic

al
ci

rc
ui

t

H
ow

 a
re

 el
ec

tr
ic

al
w

ir
in

gs
 d

on
e 

in
ho

us
eh

ol
ds

?

(1
) C

om
po

ne
nt

s
us

ed
 in

 d
om

es
tic

el
ec

tri
ca

l c
irc

ui
t

(2
) S

ch
em

at
ic

re
pr

es
en

ta
tio

n 
of

do
m

es
tic

el
ec

tri
ca

l c
irc

ui
t i

n
sim

pl
es

t f
or

m

(1
) S

w
itc

h,
 so

ck
et

, l
iv

e-
w

ire
, n

eu
tra

l w
ire

, e
ar

th
in

g,
 m

ai
n

sw
itc

h.
 E

xp
la

na
tio

n 
sh

ou
ld

 b
e b

rie
f.

(2
) A

pp
ro

pr
ia

te
 sc

he
m

at
ic

 d
ia

gr
am

s, 
ill

us
tra

tin
g 

th
e u

se
 o

f
su

ch
 c

om
po

ne
nt

s 
in

 d
om

es
tic

 e
le

ct
ri

ca
l 

ci
rc

ui
t 

in
 i

ts
si

m
pl

es
t f

or
m

, s
ho

ul
d 

be
 in

cl
ud

ed
.

A
ct

iv
ity

 :
 I

ns
tr

uc
tio

ns
 t

o 
co

ns
tr

uc
t 

si
m

pl
e 

m
od

el
 o

f
el

ec
tri

ca
l c

irc
ui

ts
 u

si
ng

 a
 b

at
te

ry
 a

s 
a 

so
ur

ce
 s

ho
ul

d 
be

in
cl

ud
ed

. I
t 

m
us

t 
be

 s
ta

te
d 

th
at

 i
t 

is
 d

an
ge

ro
us

 t
o 

te
st

el
ec

tri
ca

l i
ns

tru
m

en
ts

 u
si

ng
 d

om
es

tic
 p

ow
er

 li
ne

.

2
  1

6.
7 

   E
le

ct
ri

c
G

en
er

at
or

H
ow

 d
oe

s a
ge

ne
ra

to
r w

or
k?

(1
)W

o
rk

in
g

pr
in

ci
pl

e 
an

d
fu

nc
ti

on
in

g 
of

el
ec

tri
c g

en
er

at
or

(1
) 

A
C

 a
nd

 D
C

 D
yn

am
o:

 v
er

y 
ba

si
c 

id
ea

 a
bo

ut
 t

he
ir

w
or

ki
ng

 p
ri

nc
ip

le
 (

fu
nc

tio
ni

ng
 d

ia
gr

am
s 

sh
ou

ld
 b

e
in

cl
ud

ed
).T

he
rm

al
 a

nd
 h

yd
ro

el
ec

tri
c 

po
w

er
 g

en
er

at
io

n:
br

ie
f i

nt
ro

du
ct

io
n 

to
 th

e 
ba

si
c 

pr
in

ci
pl

es
 o

nl
y.

2
  2
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Secondary Curriculum and Syllabus (Class - X)

2
  2

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES

7.
2

N
uc

le
ar

 en
er

gy
H

ow
 ca

n 
w

e g
et

en
er

gy
 fr

om
 th

e
nu

cl
eu

s?

(1
) 

C
on

ce
pt

 o
f

m
as

s 
de

fe
ct

 
,

bi
nd

in
g 

en
er

gy
an

d 
fis

si
on

(2
) F

us
io

n

(1
) 

B
rie

f 
di

sc
us

si
on

 o
f 

m
as

s 
de

fe
ct

 a
nd

 b
in

di
ng

 e
ne

rg
y

us
in

g 
E 

= 
m

c2 . 
N

uc
le

ar
 fi

ss
io

n 
re

ac
tio

n 
an

d 
at

om
 b

om
b

(d
ev

as
ta

tin
g 

co
ns

eq
ue

nc
es

 to
 m

an
ki

nd
 in

 W
or

ld
 W

ar
 I

I
sh

ou
ld

 b
e 

m
en

tio
ne

d)
. N

uc
le

ar
 re

ac
to

rs
 a

s 
pe

ac
ef

ul
 u

se
of

 n
uc

le
ar

 e
ne

rg
y 

(n
o 

de
ta

ils
 a

bo
ut

 th
e 

co
ns

tru
ct

io
n 

of
re

ac
to

r)
. M

en
tio

n 
of

 s
ev

er
e 

co
ns

eq
ue

nc
es

 in
 c

as
e 

of
 a

n
ac

ci
de

nt
 (C

he
rn

ob
yl

 a
nd

 F
uk

us
hi

m
a 

ac
ci

de
nt

s)
.

(2
) F

us
io

n 
re

ac
tio

n 
w

ith
ou

t a
ny

 m
en

tio
n 

of
 th

e 
re

ac
tio

n
cy

cl
es

 (n
ei

th
er

 p
ro

to
n 

cy
cl

e 
no

r c
ar

bo
n 

cy
cl

e)
. M

en
tio

n
on

ly
 o

f t
he

 en
er

gy
 o

f s
ta

rs
 an

d 
th

e s
un

 as
 re

su
lt 

of
 n

uc
le

ar
fu

si
on

.
8

Ph
ys

ic
al

 a
nd

ch
em

ic
al

pr
op

er
tie

s o
f

m
at

te
r

8.
1

Pe
ri

od
ic

 ta
bl

e
an

d 
pe

ri
od

ic
ity

of
 th

e p
ro

pe
rt

ie
s

of
 el

em
en

ts

W
ha

t i
s m

ea
nt

 b
y

pe
ri

od
ic

ity
?

(1
) B

rie
f h

is
to

ry
of

 th
e 

pe
rio

di
c

ta
bl

e

(2
) M

od
er

n
pe

rio
di

c t
ab

le

(1
) B

rie
f m

en
tio

n 
of

 th
e c

on
tri

bu
tio

n 
of

 M
en

de
le

ev
, L

ot
ha

r
M

ey
er

 an
d 

D
ob

er
ei

ne
r. 

It 
m

us
t b

e s
tre

ss
ed

 th
at

 M
en

de
le

ev
ba

se
d 

hi
s t

ab
le

 o
n 

ex
pe

rim
en

ta
l d

at
a 

on
 th

e 
ph

ys
ic

al
 a

nd
ch

em
ic

al
 p

ro
pe

rt
ie

s 
of

  
va

ri
ou

s 
el

em
en

ts
 a

nd
 t

he
ir

co
m

po
un

ds
 (e

.g
. a

to
m

ic
 w

ei
gh

ts
, d

en
si

tie
s, 

m
el

tin
g 

an
d

bo
ili

ng
 p

oi
nt

s ,
 ch

em
ic

al
 b

eh
av

io
r e

tc
.) 

an
d 

in
 so

m
e c

as
es

di
d 

pu
t m

or
e 

em
ph

as
is

 o
n 

th
e 

pe
rio

di
ci

ty
 o

f 
pr

op
er

tie
s

th
an

 o
n 

at
om

ic
 w

ei
gh

ts
 o

f a
dj

ac
en

t e
le

m
en

ts
(e

.g
. K

 a
nd

A
r)

. M
en

de
le

ev
’s

 f
in

al
 v

er
si

on
 o

f 
th

e 
ta

bl
e 

sh
ou

ld
 b

e
in

cl
ud

ed
 to

 g
iv

e 
th

e 
le

ar
ne

rs
 a

 p
er

sp
ec

tiv
e.

 It
 s

ho
ul

d 
be

cl
ea

rly
 s

ta
te

d 
th

at
 M

en
de

le
ev

’s
 ta

bl
e 

di
d 

no
t c

on
ta

in
 th

e
no

bl
e 

ga
se

s 
be

ca
us

e 
th

os
e 

w
er

e 
di

sc
ov

er
ed

 la
te

r.

(2
) I

m
po

rta
nt

 co
nc

lu
si

on
 o

f M
os

el
ey

’s
 ex

pe
rim

en
t s

ho
ul

d
be

 m
en

tio
ne

d 
(th

e 
de

ta
ils

 o
f t

he
 e

xp
er

im
en

ta
l s

et
 u

p 
an

d
m

at
he

m
at

ic
al

 ex
pr

es
si

on
 ar

e n
ot

 n
ec

es
sa

ry
). 

Lo
ng

 fo
rm

 o
f

pe
rio

di
c 

ta
bl

e 
w

ith
 g

ro
up

s 1
 to

 1
8.

 N
um

be
rin

g 
of

 g
ro

up
s

sh
ou

ld
 n

ot
 fo

llo
w

 th
e 

ol
de

r A
/B

 s
ch

em
e.

 R
eg

io
ns

 o
f t

he
pe

rio
di

c 
ta

bl
e 

sh
ou

ld
 b

e 
hi

gh
lig

ht
ed

 to
 m

ar
k 

th
e 

al
ka

li
m

et
al

s, 
al

ka
lin

e 
ea

rth
 m

et
al

s, 
ha

lo
ge

ns
, n

ob
le

 g
as

es
 a

nd
tra

ns
iti

on
 m

et
al

s 
an

d 
th

e 
m

ea
ni

ng
 o

f t
he

se
 te

rm
s 

sh
ou

ld
be

 e
xp

la
in

ed
. P

os
iti

on
 o

f h
yd

ro
ge

n 
in

 th
e 

pe
rio

di
c 

ta
bl

e.
N

am
es

 o
f 

so
m

e 
tr

an
su

ra
ni

c 
el

em
en

ts
. 

N
o 

ad
va

nc
ed

th
eo

re
tic

al
 c

on
ce

pt
 s

ho
ul

d 
be

 in
tro

du
ce

d 
at

 th
is

 le
ve

l.

6
  5
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Secondary Curriculum and Syllabus (Class - X)

6
6

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES
(3

) C
la

rif
ic

at
io

n 
of

 th
e t

er
m

 “p
er

io
di

c p
ro

pe
rty

”.
 E

xa
m

pl
e

of
 ra

di
oa

ct
iv

ity
 a

s 
a 

pr
op

er
ty

 th
at

 is
 n

ot
 a

 p
er

io
di

c 
on

e.
Pr

el
im

in
ar

y 
id

ea
 o

f 
pe

ri
od

ic
 t

re
nd

s 
of

 a
to

m
ic

 r
ad

ii,
io

ni
za

tio
n 

en
er

gi
es

, e
le

ct
ro

ne
ga

tiv
iti

es
 a

nd
 o

xi
di

zi
ng

/
re

du
ci

ng
 p

ro
pe

rti
es

 o
f e

le
m

en
ts

 o
f g

ro
up

s 1
-2

 an
d 

13
-1

8.
Tr

an
si

tio
n 

el
em

en
ts

 s
ho

ul
d 

no
t 

be
 i

nc
lu

de
d 

in
 t

hi
s

di
sc

us
si

on
. I

t i
s 

ne
ce

ss
ar

y 
to

 m
en

tio
n 

th
at

 a
to

m
ic

 r
ad

ii
ca

nn
ot

 b
e 

m
ea

su
re

d 
by

 a
ny

 d
ire

ct
 m

ea
ns

 a
nd

 a
re

 in
st

ea
d

de
riv

ed
 fr

om
 th

e r
es

ul
ts

 o
f o

th
er

 ex
pe

rim
en

ts
.

(3
) P

er
io

di
ci

ty
of

 p
ro

pe
rti

es
 o

f
el

em
en

ts

8.
2 

    
 Io

ni
c

 an
d 

co
va

le
nt

bo
nd

in
g

W
ha

t h
ol

ds
 th

e
io

ns
 in

 a
 so

lid
 o

r
at

om
s i

n 
a

m
ol

ec
ul

e?

(1
) P

ro
pe

rti
es

 o
f

io
ni

c
co

m
po

un
ds

(2
) I

on
ic

bo
nd

in
g

(1
) B

ul
k 

pr
op

er
tie

s o
f i

on
ic

 so
lid

s (
m

el
tin

g 
po

in
t, 

ha
rd

ne
ss

,
el

ec
tri

ca
l c

on
du

ct
io

n 
in

 th
e 

m
ol

te
n 

or
 d

is
so

lv
ed

 st
at

e 
an

d
so

lu
bi

lit
y 

in
 d

iff
er

en
t 

so
lv

en
ts

) 
sh

ou
ld

 b
e 

di
sc

us
se

d 
in

br
ie

f. 
Th

es
e p

ro
pe

rti
es

 sh
ou

ld
 th

en
 b

e c
or

re
la

te
d 

w
ith

 th
e

pr
es

en
ce

 o
f 

io
ns

 in
 th

es
e 

co
m

po
un

ds
 in

 b
ot

h 
so

lid
 a

nd
m

ol
te

n/
so

lu
tio

n 
st

at
es

. C
om

pa
ris

on
 w

ith
 p

ro
pe

rti
es

 o
f

co
va

le
nt

 co
m

po
un

ds
 sh

ou
ld

 n
ot

 b
e i

nt
ro

du
ce

d 
at

 th
is 

po
in

t.
(2

) B
rie

f m
en

tio
n 

of
 th

e d
is

co
ve

ry
 o

f t
he

 n
ob

le
 g

as
es

 (H
e,

N
e,

 A
r, 

K
r, 

X
e)

 b
y 

R
ay

le
ig

h 
an

d 
R

am
sa

y 
in

 th
e l

as
t d

ec
ad

e
of

 n
in

et
ee

nt
h 

ce
nt

ur
y,

  
fo

llo
w

ed
 b

y 
K

os
se

l’s
 p

ro
po

sa
l

(1
91

6)
 o

f a
 n

ew
 d

es
cr

ip
tio

n 
of

 b
on

di
ng

 in
 io

ni
c c

om
po

un
ds

,
e.

g.
 N

aC
l, 

fo
r w

hi
ch

 th
e e

xi
st

en
ce

 o
f i

on
s w

as
 es

ta
bl

is
he

d
fr

om
 c

on
du

ct
iv

ity
 a

nd
 o

th
er

 e
xp

er
im

en
ts

. D
es

cr
ip

tio
n 

of
bo

nd
in

g 
in

 L
iH

, 
N

aC
l, 

C
aO

, 
M

gC
l 2, 

N
aF

. 
R

el
at

iv
e

ar
ra

ng
em

en
t o

f N
a+  a

nd
 C

l-  i
on

s 
in

 th
e 

so
lid

 s
ta

te
 to

 b
e

ill
us

tr
at

ed
 w

ith
 a

pp
ro

pr
ia

te
 s

ch
em

at
ic

 d
ia

gr
am

. 
It

 i
s

es
se

nt
ia

l t
o 

st
at

e t
ha

t t
he

 fo
rm

at
io

n 
of

 an
 io

ni
c c

om
po

un
d

is
 m

ad
e p

os
si

bl
e l

ar
ge

ly
 b

y 
th

e f
or

m
at

io
n 

of
 a 

st
ab

le
 io

ni
c

ne
tw

or
k 

an
d 

th
at

 t
he

re
 a

re
 n

o 
m

ol
ec

ul
es

 o
f 

an
 i

on
ic

co
m

po
un

d,
 s

o 
th

e 
no

tio
n 

of
 f

or
m

ul
a 

w
ei

gh
t 

is
 m

or
e

ap
pr

op
ria

te
 th

an
 m

ol
ec

ul
ar

 w
ei

gh
t. 

It 
sh

ou
ld

 b
e m

en
tio

ne
d

th
at

 in
te

rio
ni

c 
at

tra
ct

io
ns

 p
re

ve
nt

 r
el

at
iv

e 
m

ov
em

en
t o

f
io

ns
 w

he
n 

a p
ot

en
tia

l d
iff

er
en

ce
 is

 ap
pl

ie
d 

ac
ro

ss
 a 

cr
ys

ta
l,

an
d 

th
us

 i
on

ic
 s

ol
id

s 
ha

ve
 l

ow
 i

nt
ri

ns
ic

 e
le

ct
ri

ca
l

co
nd

uc
tiv

ity
 in

 c
on

tra
st

 to
 th

at
 in

 th
ei

r m
ol

te
n 

/s
ol

ut
io

n
st

at
es

. W
hi

le
 d

is
cu

ss
in

g 
io

ni
c 

bo
nd

in
g,

 t
he

 c
on

ce
pt

 o
f

oc
te

t s
ho

ul
d 

no
t b

e p
us

he
d 

to
o 

fa
r b

ec
au

se
 m

os
t t

ra
ns

iti
on

m
et

al
 io

ns
 d

o 
no

t h
av

e 
an

 o
ct

et
 in

 th
ei

r o
ut

er
m

os
t s

he
lls

an
d 

io
ns

 in
 L

iH
 d

o 
no

t h
av

e 
an

 o
ct

et
.
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Secondary Curriculum and Syllabus (Class - X)

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES

(3
) 

Ph
ys

ic
al

 p
ro

pe
rt

ie
s 

of
 c

om
m

on
 c

om
po

un
ds

(n
ap

ht
ha

le
ne

, 
su

ga
r,

 g
lu

co
se

, 
et

ha
no

l,
 m

et
ha

ne
,

ch
lo

ro
fo

rm
 et

c.
) s

ho
ul

d 
be

 co
nt

ra
st

ed
 w

ith
 th

os
e o

f N
aC

l.
A

tt
en

ti
on

 s
ho

ul
d 

be
 d

ra
w

n 
to

 t
he

 p
oo

r 
el

ec
tr

ic
al

co
nd

uc
tiv

ity
 o

f 
th

es
e 

co
m

po
un

ds
 u

nd
er

 a
pp

ro
pr

ia
te

co
nd

iti
on

s 
as

 o
pp

os
ed

 to
 th

at
 o

f N
aC

l.
(4

) 
B

rie
f 

in
tro

du
ct

io
n 

to
 t

he
 m

od
el

 o
f 

co
va

le
nt

 b
on

d
pr

op
os

ed
 b

y 
G.

N
. L

ew
is

 (1
91

6)
. L

ew
is

 d
ot

 d
ia

gr
am

s 
of

si
m

pl
e 

m
ol

ec
ul

es
 w

ith
 s

in
gl

e 
bo

nd
(s

) 
 (

H
2 

, F
2, 

H
C

l,
H

F,
H

2O
, N

H
3, 

C
H

4 o
nl

y)
 a

nd
 th

os
e 

w
ith

 m
ul

tip
le

 b
on

ds
(N

2, 
C

O
2, 

C
2H

4 
an

d 
C

2H
2 

on
ly

) 
al

on
g 

w
it

h 
th

ei
r

co
nv

en
tio

na
l 

re
pr

es
en

ta
tio

n 
w

ith
 d

as
he

s 
re

pr
es

en
tin

g
co

va
le

nt
 b

on
ds

. P
ho

to
gr

ap
hs

 o
f m

ol
ec

ul
ar

 m
od

el
s 

m
ay

be
 in

cl
ud

ed
 to

 g
iv

e 
th

e 
le

ar
ne

rs
 a

 p
er

sp
ec

tiv
e.

 It
 m

us
t b

e
st

at
ed

 th
at

 th
e 

Le
w

is
 m

od
el

 c
an

no
t g

iv
e 

a 
de

sc
rip

tio
n 

of
th

e o
xy

ge
n 

m
ol

ec
ul

e t
ha

t i
s c

om
pa

tib
le

 w
ith

 ex
pe

rim
en

ta
l

re
su

lt
 (

pa
ra

m
ag

ne
ti

sm
 s

ho
ul

d 
no

t 
be

 m
en

ti
on

ed
ex

pl
ic

itl
y)

. R
ef

er
en

ce
 to

 N
2O

, C
O

 an
d 

fre
e r

ad
ic

al
 sp

ec
ie

s
lik

e N
O

 an
d 

N
O

2 m
us

t n
ot

 b
e m

ad
e a

t t
hi

s l
ev

el
.

(3
) P

ro
pe

rti
es

 o
f

co
va

le
nt

co
m

po
un

ds

(4
) C

ov
al

en
t

bo
nd

in
g

8.
3

El
ec

tr
ic

ity
 an

d
ch

em
ic

al
re

ac
tio

ns

H
ow

 ar
e

el
ec

tr
ic

ity
 a

nd
ch

em
ic

al
 ch

an
ge

s
re

la
te

d?

(1
) E

le
ct

ro
ly

te
s

(2
) S

tro
ng

 a
nd

w
ea

k
el

ec
tro

ly
te

s

(3
) M

ec
ha

ni
sm

of
 el

ec
tri

ca
l

co
nd

uc
tio

n 
in

m
ol

te
n 

/s
ol

ut
io

n
st

at
es

(1
) 

B
rie

f 
m

en
tio

n 
of

 t
he

 e
xp

er
im

en
ta

l 
ve

rif
ic

at
io

n 
of

el
ec

tri
ca

l c
on

du
ct

io
n 

in
 m

ol
te

n 
/s

ol
ut

io
n 

st
at

es
 o

f N
aC

l,
H

2S
O

4 e
tc

. S
im

pl
e 

ci
rc

ui
t d

ia
gr

am
s 

an
d 

ph
ot

og
ra

ph
s 

of
ex

pe
rim

en
ta

l s
et

 u
p.

 H
an

ds
-o

n 
ac

tiv
iti

es
: s

im
pl

e,
 ea

sy
 to

ca
rr

y 
ou

t e
le

ct
ro

ly
si

s 
ex

pe
rim

en
ts

 u
si

ng
 9

 v
ol

t b
at

te
ry

sh
ou

ld
 b

e 
in

cl
ud

ed
.

(2
) 

C
la

ss
ifi

ca
tio

n 
of

 e
le

ct
ro

ly
te

s 
in

to
 s

tro
ng

 a
nd

 w
ea

k
el

ec
tro

ly
te

s  
 b

as
ed

 o
n 

ex
pe

rim
en

ta
l r

es
ul

ts
. E

xa
m

pl
es

 o
f

st
ro

ng
 a

nd
 w

ea
k 

el
ec

tro
ly

te
s.

(3
) 

Io
ni

c 
m

ec
ha

ni
sm

 o
f 

co
nd

uc
tio

n 
in

 s
ol

ut
io

n/
m

ol
te

n
st

at
e 

of
 si

m
pl

e 
el

ec
tro

ly
te

s s
ho

ul
d 

be
 d

is
cu

ss
ed

 in
 b

rie
f

an
d 

co
nt

ra
st

ed
 w

it
h 

th
e 

m
ec

ha
ni

sm
 o

f 
el

ec
tr

ic
al

co
nd

uc
tio

n 
in

 m
et

al
s. 

It 
m

us
t b

e 
st

at
ed

 c
le

ar
ly

 th
at

 (
i)

an
io

ns
 a

nd
 c

at
io

ns
, a

nd
 n

ot
 e

le
ct

ro
ns

, a
re

 r
es

po
ns

ib
le

6
6
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Secondary Curriculum and Syllabus (Class - X)

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES
fo

r 
el

ec
tri

ca
l 

co
nd

uc
tio

n 
th

ro
ug

h 
th

e 
m

ol
te

n/
so

lu
tio

n
st

at
es

 o
f 

el
ec

tro
ly

te
s 

an
d 

th
at

 (
ii)

 d
ur

in
g 

el
ec

tro
ly

si
s,

an
io

ns
 an

d 
ca

tio
ns

 m
ov

e i
n 

op
po

si
te

 d
ire

ct
io

ns
. S

ch
em

at
ic

di
ag

ra
m

s 
of

 e
le

ct
ro

ly
te

 s
ol

ut
io

n/
 m

ol
te

n 
st

at
e,

 i
f 

us
ed

,
sh

ou
ld

 n
ot

 v
io

la
te

 o
ve

ra
ll 

el
ec

tri
ca

l n
eu

tra
lit

y 
of

 th
e e

nt
ire

sy
st

em
.

(4
) I

t m
us

t b
e 

st
at

ed
 th

at
 (i

) d
ur

in
g 

el
ec

tro
ly

si
s e

le
ct

ric
al

en
er

gy
 is

 u
se

d 
to

 d
riv

e 
ch

em
ic

al
 re

ac
tio

ns
 a

nd
 (i

i) 
a 

D
C

so
ur

ce
 is

 e
ss

en
tia

l f
or

 e
le

ct
ro

ly
si

s. 
D

ef
in

iti
on

 o
f 

an
od

e
an

d 
ca

th
od

e 
w

ith
 r

es
pe

ct
 t

o 
el

ec
tr

on
 t

ra
ns

fe
r 

at
 t

he
el

ec
tro

de
s.

 E
le

ct
ro

ly
si

s 
of

 (
i) 

ac
id

ifi
ed

 w
at

er
 w

ith
 P

t
el

ec
tro

de
s 

an
d 

(ii
) 

aq
ue

ou
s 

C
uS

O
4 

so
lu

tio
n 

us
in

g 
C

u
el

ec
tr

od
es

 w
ith

 t
he

 r
el

ev
an

t 
eq

ua
tio

ns
 f

or
 r

ea
ct

io
ns

oc
cu

rr
in

g 
at

 an
od

e a
nd

 ca
th

od
e.

 It
 sh

ou
ld

 b
e s

ta
te

d 
cl

ea
rly

th
at

 a
dd

iti
on

 o
f 

an
 e

le
ct

ro
ly

te
 to

 w
at

er
 in

tro
du

ce
s 

io
ns

an
d 

th
is

 le
ad

s t
o 

an
 en

ha
nc

ed
 co

nd
uc

tiv
ity

 o
f t

he
 so

lu
tio

n
re

la
tiv

e t
o 

pu
re

 w
at

er
.

(5
) B

rie
f m

en
tio

n 
of

 th
e a

pp
lic

at
io

n 
of

 el
ec

tro
ly

si
s i

n 
m

et
al

ex
tra

ct
io

n 
(A

l),
 r

ef
in

in
g 

(C
u)

 a
nd

 e
le

ct
ro

pl
at

in
g.

 M
et

al
ex

tra
ct

io
n 

no
t t

o 
be

 d
is

cu
ss

ed
 at

 le
ng

th
 b

ut
 b

rie
f r

ef
er

en
ce

to
 it

 (e
xt

ra
ct

io
n 

of
 A

l) 
m

ay
 b

e m
ad

e w
ith

ou
t t

he
 te

ch
ni

ca
l

de
ta

ils
. E

le
ct

ro
ly

te
s a

nd
 e

le
ct

ro
de

s r
eq

ui
re

d 
fo

r g
ol

d 
an

d
si

lv
er

 p
la

tin
g 

(d
et

ai
le

d 
eq

ua
tio

ns
 a

re
 n

ot
 n

ec
es

sa
ry

).

(4
) E

le
ct

ro
ly

sis

(5
) 

A
pp

lic
at

io
ns

of
 e

le
ct

ro
ly

si
s

8.
4

In
or

ga
ni

c
ch

em
is

tr
y 

in
th

e l
ab

or
at

or
y

an
d 

in
 in

du
st

ry

Ju
st

 h
ow

im
po

rt
an

t a
re

th
e 

in
or

ga
ni

c
ch

em
ic

al
s?

(1
) L

ab
or

at
or

y
pr

ep
ar

at
io

n 
of

am
m

on
ia

(2
) P

ro
pe

rti
es

of
 am

m
on

ia

(1
) P

rin
ci

pl
e o

f l
ab

or
at

or
y 

pr
ep

ar
at

io
n 

of
 am

m
on

ia
 (h

ea
tin

g
N

H
4C

l 
or

 (
N

H
4)

2S
O

4 
w

ith
 l

im
e 

or
 c

au
st

ic
 s

od
a)

 w
ith

ap
pr

op
ria

te
 e

qu
at

io
ns

 a
nd

 c
on

di
tio

ns
 o

nl
y.

 P
rin

ci
pl

e 
of

dr
yi

ng
 o

f N
H

3.

(2
) 

B
rie

f 
di

sc
us

si
on

 o
n 

ph
ys

ic
al

 p
ro

pe
rti

es
 i

nc
lu

di
ng

so
lu

bi
lit

y 
in

 w
at

er
, 

ba
si

c 
pr

op
er

ty
, 

re
du

ci
ng

 p
ro

pe
rty

,
ca

ta
ly

tic
 o

xi
da

tio
n 

to
 n

itr
ic

 o
xi

de
, p

re
ci

pi
ta

tio
n 

of
 m

et
al

hy
dr

ox
id

es
 fr

om
 aq

ue
ou

s s
ol

ut
io

n 
of

 m
et

al
 io

ns
 (F

e3+
,A

l3+
)

w
ith

 b
al

an
ce

d 
eq

ua
tio

ns
. 

M
en

tio
n 

of
 t

he
 r

ea
ct

io
ns

 o
f

aq
ue

ou
s 

am
m

on
ia

 w
ith

 (
i) 

aq
ue

ou
s 

co
pp

er
 s

ul
fa

te
 a

nd

10
9



93

Secondary Curriculum and Syllabus (Class - X)

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES

(3
) M

aj
or

in
du

st
ria

l u
se

s
an

d 
in

du
st

ria
l

m
an

uf
ac

tu
re

 o
f

N
H

3 a
nd

 u
re

a

(4
) L

ab
or

at
or

y
pr

ep
ar

at
io

n 
of

hy
dr

og
en

su
lfi

de

(5
) P

ro
pe

rti
es

 o
f

H
2S

(6
) L

ab
or

at
or

y
pr

ep
ar

at
io

n 
an

d
m

aj
or

 u
se

s o
f N

2

(ii
) N

es
sl

er
’s

 re
ag

en
t (

on
ly

 p
hy

si
ca

l c
ha

ng
e,

 e
qu

at
io

n 
fo

r
th

es
e 

tw
o 

re
ac

ti
on

s 
ar

e 
no

t 
ne

ce
ss

ar
y)

. 
H

an
ds

-o
n

ac
tiv

iti
es

 (
re

ac
tio

n 
w

ith
 m

oi
st

 r
ed

 li
tm

us
, g

as
eo

us
 H

C
l,

pr
ec

ip
ita

tio
n 

of
 F

e(
O

H
) 3 o

r A
l(O

H
) 3, 

re
ac

tio
n 

w
ith

 aq
ue

ou
s

C
u2+

) 
sh

ou
ld

 b
e 

in
cl

ud
ed

. I
t m

us
t b

e 
cl

ea
rly

 s
ta

te
d 

th
at

am
m

on
ia

 is
 e

xt
re

m
el

y 
da

ng
er

ou
s t

o 
th

e 
ey

es
. T

he
 re

as
on

fo
r c

oo
lin

g 
a 

bo
ttl

e 
of

 li
qu

or
 a

m
m

on
ia

 p
rio

r t
o 

op
en

in
g 

it
sh

ou
ld

 b
e 

ex
pl

ai
ne

d 
cl

ea
rly

. U
se

 o
f l

iq
ui

d 
am

m
on

ia
 a

s 
a

co
ol

an
t a

nd
 re

m
ed

ia
l m

ea
su

re
s 

to
 b

e 
ta

ke
n 

in
 c

as
e 

of
 a

n
ac

ci
de

nt
al

 le
ak

ag
e 

of
 N

H
3 f

ro
m

 a
 c

ol
d 

st
or

ag
e 

sh
ou

ld
 b

e
m

en
tio

ne
d.

(3
) M

aj
or

 in
du

st
ria

l u
se

s 
of

 N
H

3 
(d

et
ai

ls
 o

f t
he

 c
he

m
ic

al
st

ep
s n

ot
 n

ec
es

sa
ry

).I
nd

us
tri

al
 m

an
uf

ac
tu

re
 o

f N
H

3 
(H

ab
er

Pr
oc

es
s)

 w
ith

 th
e 

re
le

va
nt

 e
qu

at
io

ns
 a

nd
 c

on
di

tio
ns

 o
nl

y.
D

et
ai

ls 
of

 th
e p

hy
sic

oc
he

m
ic

al
 p

rin
ci

pl
es

 ar
e n

ot
 n

ec
es

sa
ry

.
U

se
s 

an
d 

m
an

uf
ac

tu
re

 o
f 

ur
ea

 w
ith

 e
qu

at
io

ns
 a

nd
co

nd
iti

on
s 

on
ly

.

(4
) P

rin
ci

pl
e o

f l
ab

or
at

or
y 

pr
ep

ar
at

io
n 

of
 H

2S
 (t

re
at

m
en

t o
f

Fe
S 

w
ith

 d
ilu

te
 H

2S
O

4) 
w

ith
 a

pp
ro

pr
ia

te
 e

qu
at

io
n 

an
d

co
nd

iti
on

s o
nl

y.
 B

rie
f d

is
cu

ss
io

n 
of

 th
e w

or
ki

ng
 p

rin
ci

pl
e

of
 K

ip
p’

s a
pp

ar
at

us
.

(5
) P

hy
si

ca
l p

ro
pe

rti
es

; r
ea

ct
io

n 
w

ith
 a

lk
al

i, 
ox

id
at

io
n 

by
ox

yg
en

 to
 S

 a
nd

 S
O

2, 
re

du
ci

ng
 p

ro
pe

rty
 (

re
ac

tio
n 

w
ith

ac
id

if
ie

d 
po

ta
ss

iu
m

 d
ic

hr
om

at
e 

so
lu

ti
on

 o
nl

y)
,

pr
ec

ip
ita

tio
n 

of
 m

et
al

 su
lfi

de
s (

 C
uS

, P
bS

 an
d A

g 2S
) f

ro
m

aq
ue

ou
s 

so
lu

ti
on

 .
 R

ea
ct

io
n 

w
it

h 
al

ka
li

ne
 s

od
iu

m
ni

tro
pr

us
si

de
 s

ol
ut

io
n 

(p
hy

si
ca

l 
ch

an
ge

, 
eq

ua
tio

n 
no

t
ne

ce
ss

ar
y)

. I
t m

us
t b

e 
st

at
ed

 th
at

 H
2S

 is
 e

xt
re

m
el

y 
to

xi
c

an
d 

th
at

 to
xi

ci
ty

 is
 a 

ch
em

ic
al

 p
ro

pe
rty

 o
f H

2S
.

(6
) 

Pr
in

ci
pl

e 
of

 l
ab

or
at

or
y 

pr
ep

ar
at

io
n 

of
 N

2 
(u

si
ng

am
m

on
iu

m
 ch

lo
rid

e a
nd

 so
di

um
 n

itr
ite

) w
ith

 eq
ua

tio
n 

an
d

co
nd

iti
on

s o
nl

y.
 M

aj
or

 u
se

s o
f N

2 
(d

et
ai

ls
 o

f t
he

 c
he

m
ic

al
st

ep
s 

no
t 

ne
ce

ss
ar

y)
.
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Secondary Curriculum and Syllabus (Class - X)

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES
(7

) 
Ph

ys
ic

al
 p

ro
pe

rt
ie

s;
 r

el
at

iv
e 

in
er

tn
es

s 
du

e 
to

 t
he

pr
es

en
ce

 o
f a

 s
tro

ng
 tr

ip
le

 b
on

d.
 R

ea
ct

io
n 

w
ith

 M
g,

 O
2,

H
2, 

C
aC

2 o
nl

y 
w

ith
 e

qu
at

io
ns

 a
nd

 c
on

di
tio

ns
. C

he
m

ic
al

st
ep

s i
nv

ol
ve

d 
in

 fi
xa

tio
n 

of
 n

itr
og

en
 in

iti
at

ed
 b

y 
lig

ht
ni

ng
(N

2
N

O


N
O

2
H

N
O

2+
H

N
O

3 
ni

tra
te

 sa
lts

 in
 so

il)
.

(8
) I

nd
us

tri
al

 m
an

uf
ac

tu
re

 o
f H

Cl
, H

N
O

3 
(O

stw
al

d 
Pr

oc
es

s)
an

d 
H

2S
O

4 
(C

on
ta

ct
 P

ro
ce

ss
) w

ith
 re

le
va

nt
 e

qu
at

io
ns

 a
nd

co
nd

iti
on

s o
nl

y.
 D

et
ai

ls
 o

f t
he

 p
hy

si
co

ch
em

ic
al

 p
rin

ci
pl

es
ar

e 
no

t n
ec

es
sa

ry
. H

ow
ev

er
, i

t s
ho

ul
d 

be
 e

xp
la

in
ed

 w
hy

th
e 

so
lid

 c
at

al
ys

ts
 u

se
d 

in
 th

es
e 

in
du

st
ria

l m
an

uf
ac

tu
rin

g
pr

oc
es

se
s 

ar
e 

ke
pt

 in
 a

 fo
rm

 th
at

 p
os

se
ss

es
 a

n 
en

ha
nc

ed
su

rf
ac

e 
ar

ea
. L

ab
or

at
or

y 
pr

ep
ar

at
io

ns
 o

f t
he

se
 a

ci
ds

 a
re

no
t 

ne
ce

ss
ar

y.

(7
) P

ro
pe

rti
es

 o
f

N
2

(8
) I

nd
us

tri
al

m
an

uf
ac

tu
re

 o
f

H
Cl

, H
N

O
3 a

nd
H

2S
O

4

8.
5

M
et

al
lu

rg
y

H
ow

 ca
n 

w
e g

et
th

e m
et

al
s f

ro
m

th
ei

r o
re

s a
nd

us
e t

he
m

?

(1
) U

se
s o

f F
e,

C
u,

 Z
n 

an
d 

A
l

an
d 

th
ei

r a
llo

ys
(2

) O
re

s a
nd

m
in

er
al

s

(1
) I

m
po

rta
nt

 u
se

s o
f F

e,
 C

u,
 Z

n 
an

d A
l. 

N
am

es
, u

se
s a

nd
pe

rc
en

ta
ge

 co
m

po
si

tio
ns

 o
f s

om
e o

f t
he

ir 
im

po
rta

nt
 al

lo
ys

(tw
o 

fo
r e

ac
h 

m
et

al
) a

re
 to

 b
e 

pr
es

en
te

d 
in

 a
 ta

bl
e 

fo
rm

.
(2

) D
is

tin
ct

io
n 

be
tw

ee
n 

or
es

 an
d 

m
in

er
al

s m
us

t b
e s

ta
te

d
cl

ea
rly

 w
ith

 ap
pr

op
ria

te
 ex

am
pl

es
. P

ho
to

gr
ap

h 
of

 th
e m

aj
or

or
es

  o
f F

e,
 C

u,
 Z

n 
an

d 
A

l w
ith

 th
ei

r c
om

m
on

 n
am

es
 a

nd
co

m
po

si
tio

n 
sh

ou
ld

 b
e 

in
cl

ud
ed

.
(3

) 
B

ri
ef

 i
nt

ro
du

ct
io

n 
to

 e
le

ct
ro

ni
c 

th
eo

ry
 o

f 
re

do
x

pr
oc

es
se

s. 
R

em
ov

al
 o

f o
xy

ge
n 

fr
om

 m
et

al
lic

 o
xi

de
 sh

ou
ld

be
 i

de
nt

ifi
ed

 w
ith

 r
ed

uc
tio

n.
 R

el
ev

an
t 

ex
am

pl
e 

w
ith

eq
ua

tio
ns

 s
ho

ul
d 

be
 i

nc
lu

de
d 

to
 g

iv
e 

th
e 

le
ar

ne
rs

 a
pe

rs
pe

ct
iv

e.
 T

ec
hn

ic
al

 d
et

ai
ls

 sh
ou

ld
 n

ot
 b

e i
nc

lu
de

d 
he

re
.

(4
) E

xa
m

pl
e o

f T
he

rm
ite

 re
ac

tio
n 

(re
du

ct
io

n 
of

 fe
rri

c o
xi

de
by

 a
lu

m
in

iu
m

 a
t 

hi
gh

 t
em

pe
ra

tu
re

) 
w

ith
 a

pp
ro

pr
ia

te
ph

ot
og

ra
ph

 an
d 

br
ie

f m
en

tio
n 

of
 it

s a
pp

lic
at

io
n.

 T
ec

hn
ic

al
de

ta
ils

 sh
ou

ld
 n

ot
 b

e i
nc

lu
de

d.
  B

rie
f r

ef
er

en
ce

 to
 ac

tiv
ity

se
rie

s 
of

 m
et

al
s 

as
 a

 ro
ug

h 
gu

id
e 

to
 e

xt
ra

ct
io

n 
pr

oc
es

s.
H

an
ds

-o
n 

ac
tiv

ity
 :

 r
ed

uc
tio

n 
of

 a
qu

eo
us

 C
uS

O
4 

w
ith

zi
nc

 o
r i

ro
n.

 It
 m

us
t b

e 
st

re
ss

ed
 th

at
 e

xt
ra

ct
io

n 
of

 a
 m

et
al

fro
m

 it
s c

om
po

un
d 

is 
al

w
ay

s a
 re

du
ct

io
n 

pr
oc

es
s. 

Ex
am

pl
e

of
 h

ig
h 

te
m

pe
ra

tu
re

 c
ar

bo
n 

re
du

ct
io

n 
(e

.g
. 

ca
rb

on
re

du
ct

io
n 

of
 zi

nc
 o

xi
de

). 
B

rie
f i

de
a o

f c
at

ho
di

c r
ed

uc
tio

n
of

 m
et

al
 io

ns
 d

ur
in

g 
el

ec
tro

ly
tic

 ex
tra

ct
io

n 
pr

oc
es

se
s u

sin
g

th
e g

en
er

al
 eq

ua
tio

n 
M

n+
+n

 e 
= 

M
 (M

 =
m

et
al

, e
 =

el
ec

tro
n)

(n
o 

te
ch

ni
ca

l d
et

ai
ls

 sh
ou

ld
 b

e 
in

cl
ud

ed
).

6
6
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Secondary Curriculum and Syllabus (Class - X)

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES
(5

) M
et

al
co

rr
os

io
n 

:
(a

) R
us

tin
g 

of
iro

n 
an

d 
its

pr
ev

en
tio

n

(b
) C

or
ro

si
on

 o
f

ot
he

r m
et

al
s

an
d 

its
 h

ea
lth

im
pl

ic
at

io
ns

8.
6

O
rg

an
ic

ch
em

ist
ry

H
ow

 ar
e s

om
e

ca
rb

on
 co

m
po

un
ds

di
st

in
ct

ly
 d

iff
er

en
t

fr
om

 in
or

ga
ni

c
co

m
po

un
ds

  o
f

ca
rb

on
?

(1
) O

rg
an

ic
co

m
po

un
ds

 a
re

co
m

po
un

ds
 o

f
ca

rb
on

(1
) B

rie
f m

en
tio

n 
of

 W
oh

le
r, 

La
vo

isi
er

, K
ol

be
, B

er
th

el
ot

’s
w

or
k 

to
 e

st
ab

lis
h 

th
e 

im
po

rta
nc

e 
of

 c
ar

bo
n 

in
 f

or
m

in
g

or
ga

ni
c 

co
m

po
un

ds
. 

B
rie

f 
m

en
tio

n 
of

 t
he

 d
iff

er
en

ce
be

tw
ee

n 
pr

op
er

tie
s o

f o
rg

an
ic

 an
d 

in
or

ga
ni

c c
om

po
un

ds
w

ith
 r

es
pe

ct
 to

 m
el

tin
g 

&
 b

oi
lin

g 
po

in
ts

, s
ol

ub
ili

ty
 in

so
lv

en
ts

, 
el

ec
tr

ic
al

 c
on

du
ct

iv
ity

 u
nd

er
 a

pp
ro

pr
ia

te
co

nd
iti

on
s 

et
c.

(5
) 

(a
) 

Id
ea

 o
f 

ec
on

om
ic

 lo
ss

es
 d

ue
 to

 r
us

tin
g 

. R
ed

ox
re

ac
tio

ns
 in

vo
lv

ed
 in

 co
rr

os
io

n 
of

 ir
on

 [(
i) 

ox
id

at
io

n 
of

 F
e

to
 F

e3+
,(i

i) 
re

du
ct

io
n 

of
 O

2 t
o 

w
at

er
 a

nd
 (i

ii)
 re

du
ct

io
n 

of
H

+  i
on

s t
o 

H
2 g

as
]. 

It 
sh

ou
ld

 b
e 

m
en

tio
ne

d 
th

at
 ru

st
in

g 
is

fa
st

er
 i

n 
pr

es
en

ce
 o

f 
C

l- 
 io

ns
 a

nd
 t

ha
t 

it 
is

 a
 s

er
io

us
pr

ob
le

m
 in

 se
a-

go
in

g 
ve

ss
el

s o
r s

ub
m

er
ge

d 
pi

pe
lin

es
 et

c.
M

et
ho

ds
 u

su
al

ly
 a

do
pt

ed
 to

 p
re

ve
nt

 ru
st

in
g 

(a
pp

lic
at

io
n

of
 p

ai
nt

, g
al

va
ni

za
tio

n,
 u

se
 o

f M
g 

bl
oc

ks
 et

c.
). 

Ex
am

pl
es

to
 b

e d
ra

w
n 

fr
om

 ev
er

yd
ay

 ex
pe

rie
nc

e o
f t

he
 le

ar
ne

r. 
Th

e
D

el
hi

 P
ill

ar
 o

f t
he

 G
up

ta
 A

ge
 m

ay
 b

e c
ite

d 
to

 h
ig

hl
ig

ht
 th

e
hi

gh
 q

ua
lit

y 
of

 st
ee

l p
ro

du
ce

d 
in

 a
nc

ie
nt

 In
di

a.

(b
) I

t s
ho

ul
d 

be
 m

en
tio

ne
d 

th
at

 A
l i

s p
ro

te
ct

ed
 fr

om
 at

ta
ck

of
 m

oi
st

ur
e 

an
d 

ox
yg

en
 b

y 
a 

ve
ry

 th
in

, n
on

-c
on

du
ct

in
g

su
rf

ac
e l

ay
er

 o
f a

lu
m

in
iu

m
 o

xi
de

. I
t s

ho
ul

d 
be

 m
en

tio
ne

d
th

at
 w

he
n 

ex
po

se
d 

to
 a

ir,
 c

op
pe

r a
nd

 m
os

t o
f i

ts
 a

llo
ys

sl
ow

ly
 d

ev
el

op
 g

re
en

 p
at

ch
es

 o
n 

th
ei

r 
su

rf
ac

e.
C

om
po

si
ti

on
 o

f 
th

is
 g

re
en

 c
om

po
un

d 
sh

ou
ld

 b
e

m
en

tio
ne

d.
 It

 sh
ou

ld
 b

e m
en

tio
ne

d 
th

at
 w

he
n 

ex
po

se
d 

to
ac

id
ic

 o
rg

an
ic

 su
bs

ta
nc

es
 A

l, 
Zn

 ar
e a

tta
ck

ed
 an

d 
so

lu
bl

e
m

et
al

lic
 co

m
po

un
ds

 ar
e f

or
m

ed
. W

he
n 

ex
po

se
d 

to
 ac

id
ic

or
ga

ni
c 

su
bs

ta
nc

es
 i

n 
pr

es
en

ce
 o

f 
ox

yg
en

, c
op

pe
r 

 i
s

at
ta

ck
ed

 a
nd

 s
ol

ub
le

 c
om

po
un

ds
 a

re
 f

or
m

ed
. F

or
 t

hi
s

re
as

on
 a

ci
di

c 
fo

od
s 

/ 
fr

ui
ts

 s
ho

ul
d 

no
t 

be
 k

ep
t 

or
pr

oc
es

se
d 

in
 al

um
in

iu
m

, z
in

c o
r c

op
pe

r c
on

ta
in

er
s. 

It 
m

us
t

be
 s

ta
te

d 
th

at
 s

uc
h 

ta
rn

is
he

d 
m

et
al

 u
te

ns
ils

 s
ho

ul
d 

be
th

or
ou

gh
ly

 cl
ea

ne
d 

be
fo

re
 u

se
 to

 av
oi

d 
m

et
al

 p
oi

so
ni

ng
.

12
11
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Secondary Curriculum and Syllabus (Class - X)

SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES

(2
) T

et
ra

va
le

nc
y

an
d 

ca
te

na
tio

n
pr

op
er

ty
 o

f
ca

rb
on

(3
) S

tru
ct

ur
es

 o
f

C 2H
6, 

C 2H
4, 

C 2H
2

(4
) F

un
ct

io
na

l
gr

ou
ps

(5
) I

so
m

er
ism

(6
) H

om
ol

og
ou

s
se

rie
s

(7
) I

U
PA

C
no

m
en

cl
at

ur
e o

f
si

m
pl

e o
rg

an
ic

co
m

po
un

ds

(2
) T

et
ra

he
dr

al
 d

is
po

si
tio

n 
of

 th
e f

ou
r v

al
en

ce
s o

f c
ar

bo
n

in
 m

et
ha

ne
 w

ith
 n

or
m

al
 b

on
d 

an
gl

e 
sh

ou
ld

 b
e 

ill
us

tra
te

d
w

ith
 cl

ea
r l

in
e d

ia
gr

am
. I

t m
us

t b
e s

tre
ss

ed
 th

at
 V

an
t H

of
f

pr
op

os
ed

 th
is

 m
od

el
 in

 1
87

4 
w

hi
le

 tr
yi

ng
 to

 ra
tio

na
liz

e
ex

pe
ri

m
en

ta
l 

da
ta

 o
n 

so
m

e 
or

ga
ni

c 
co

m
po

un
ds

(s
tru

ct
ur

al
 d

et
ai

ls
 a

nd
 t

he
 s

pe
ci

fic
 p

ro
pe

rti
es

 o
f 

th
os

e
co

m
po

un
ds

 a
re

  
no

t 
ne

ce
ss

ar
y)

.C
at

en
at

io
n 

pr
op

er
ty

 o
f

ca
rb

on
 sh

ou
ld

 b
e e

xp
la

in
ed

 in
 b

rie
f.

(3
) S

tru
ct

ur
es

 o
f C

2H
6, 

C
2H

4 a
nd

 C
2H

2 u
si

ng
 th

e 
co

m
m

on
re

pr
es

en
ta

tio
n.

 (T
he

 si
gm

a-
pi

 d
es

cr
ip

tio
n 

of
 b

on
di

ng
 m

us
t

no
t 

be
 u

se
d)

. C
la

rif
ic

at
io

n 
of

 t
he

 t
er

m
s 

sa
tu

ra
te

d 
an

d
un

sa
tu

ra
te

d 
us

in
g 

th
es

e 
co

m
po

un
ds

. 
Ph

ot
og

ra
ph

s 
of

m
ol

ec
ul

ar
 m

od
el

s o
f t

he
se

 co
m

po
un

ds
 sh

ou
ld

 b
e i

nc
lu

de
d.

(4
) I

nt
ro

du
ct

io
n 

to
 st

ru
ct

ur
al

 fo
rm

ul
ae

 o
f a

lc
oh

ol
, a

ld
eh

yd
e,

ke
to

ne
, c

ar
bo

xy
lic

 ac
id

, a
m

in
e a

nd
 et

he
r f

un
ct

io
na

l g
ro

up
s

in
 ta

bu
la

r f
or

m
 w

ith
 a 

si
m

pl
e e

xa
m

pl
e i

n 
ea

ch
 ca

se
.

(5
) B

rie
f m

en
tio

n 
of

 tw
o 

ty
pe

s 
of

 c
on

st
itu

tio
na

l i
so

m
er

s
—

 f
un

ct
io

na
l 

gr
ou

p 
is

om
er

s 
(a

lc
oh

ol
-e

th
er

 o
nl

y)
 a

nd
po

si
tio

na
l i

so
m

er
s w

ith
 a

pp
ro

pr
ia

te
 e

xa
m

pl
es

.  
R

ea
ct

io
n

of
 a

lc
oh

ol
s 

w
ith

 s
od

iu
m

 s
ho

ul
d 

be
 c

on
tra

st
ed

 w
ith

 th
e

re
la

tiv
e 

in
er

tn
es

s o
f e

th
er

s t
ow

ar
ds

 so
di

um
 to

 e
m

ph
as

iz
e

th
e d

iff
er

en
ce

 b
et

w
ee

n 
fu

nc
tio

na
l g

ro
up

 is
om

er
s. 

Ex
am

pl
es

sh
ou

ld
 b

e 
co

nf
in

ed
 to

 si
m

pl
e 

ac
yc

lic
 c

om
po

un
ds

 h
av

in
g

no
t m

or
e 

th
an

 th
re

e 
ca

rb
on

 a
to

m
s.

(6
) 

Il
lu

st
ra

ti
on

 o
f 

th
e 

co
nc

ep
t 

of
 h

om
ol

og
y 

w
it

h
ap

pr
op

ria
te

 ex
am

pl
es

.

(7
) B

rie
f m

en
tio

n 
of

 th
e 

ne
ed

 fo
r I

U
PA

C
 n

om
en

cl
at

ur
e.

Co
nc

ep
t o

f  a
lk

yl
 gr

ou
p w

ith
 ex

am
pl

e. 
IU

PA
C 

no
m

en
cl

at
ur

e
of

 si
m

pl
e 

al
ka

ne
s, 

al
ke

ne
s, 

al
ky

ne
s, 

al
co

ho
ls

, a
ld

eh
yd

es
,

ke
to

ne
s a

nd
 c

ar
bo

xy
lic

 a
ci

ds
 h

av
in

g 
no

t m
or

e 
th

an
 th

re
e

ca
rb

on
 at

om
s i

n 
th

ei
r m

ol
ec

ul
es

 . C
or

re
ct

 E
ng

lis
h 

sp
el

lin
gs

m
us

t b
e 

us
ed

 a
nd

 th
e 

cu
rr

en
t I

U
PA

C
 re

co
m

m
en

da
tio

ns
m

us
t b

e s
tri

ct
ly

 ad
he

re
d 

to
. D

is
cu

ss
io

n 
sh

ou
ld

 b
e c

on
fin

ed
to

 m
on

of
un

ct
io

na
l c

om
po

un
ds

 o
nl

y.
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SL
.

TH
EM

E
SU

B-
TH

EM
E

CE
N

TR
A

L
K

EY
 C

O
N

CE
PT

S
D

EV
EL

O
PM

EN
T 

O
F 

TH
E 

CO
N

CE
PT

S
N

O
.O

F
PE

RI
O

D
S

N
O

.
Q

U
ES

TI
O

N
(a

ct
iv

iti
es

/d
is

cu
ss

io
ns

/is
su

es
 )

 PA
G

ES
(8

) I
nd

us
tri

al
 so

ur
ce

an
d 

m
aj

or
 u

se
s o

f
CH

4, C
2H

4, 
C 2H

2, L
PG

&
 C

N
G

(9
) R

ea
ct

io
ns

 o
f C

H
4

, C
2H

4, 
C 2H

2

(1
0)

 S
om

e o
th

er
sy

nt
he

tic
 o

rg
an

ic
po

ly
m

er
s

(1
1)

 B
io

de
gr

ad
ab

le
po

ly
m

er
s

(1
2)

 U
se

s a
nd

pr
op

er
tie

s o
f e

th
yl

al
ch

oh
ol

 a
nd

 a
ce

tic
ac

id

(1
3)

 H
ar

m
fu

l e
ffe

ct
s

of
 m

et
ha

no
l a

nd
et

ha
no

l

(1
4)

 D
en

at
ur

ed
 sp

iri
t

(8
) B

rie
f m

en
tio

n 
of

 th
e i

nd
us

tri
al

 so
ur

ce
 an

d 
m

aj
or

 u
se

s o
f C

H
4,

C
2H

4, 
C

2H
2, 

LP
G

 an
d 

C
N

G.
 D

et
ai

ls 
of

 ch
em

ic
al

 re
ac

tio
ns

 in
vo

lv
ed

ar
e 

no
t n

ec
es

sa
ry

. L
ab

or
at

or
y 

pr
ep

ar
at

io
ns

 o
f m

et
ha

ne
, e

th
yl

en
e

an
d 

ac
et

yl
en

e 
no

t n
ec

es
sa

ry
.

(9
) C

om
bu

st
io

n 
an

d 
su

bs
tit

ut
io

n 
re

ac
tio

n 
of

 C
H

4 (
 re

ac
tio

n 
w

ith
ch

lo
rin

e)
 ; a

dd
iti

on
 o

f H
2 a

nd
 B

r 2 t
o 

C
2H

4 
an

d 
C

2H
2; 

po
ly

m
er

iz
at

io
n

of
 e

th
yl

en
e.

 I
t 

sh
ou

ld
 b

e 
st

at
ed

 c
le

ar
ly

 t
ha

t 
et

hy
le

ne
 a

nd
po

ly
et

hy
le

ne
 d

iff
er

 fr
om

 e
ac

h 
ot

he
r w

ith
 re

sp
ec

t t
o 

m
ol

ar
 m

as
s,

m
ol

ar
 v

ol
um

e 
an

d 
ph

ys
ic

al
 st

at
e 

at
 S

TP
.

(1
0)

 N
am

es
 o

f 
co

ns
tit

ue
nt

 m
on

om
er

s 
of

 p
ol

y(
vi

ny
l 

ch
lo

rid
e)

,
po

ly
et

hy
le

ne
 a

nd
 p

ol
y(

te
tra

flu
or

oe
th

yl
en

e)
  

an
d 

th
e 

im
po

rta
nt

us
es

 o
f 

th
es

e 
po

ly
m

er
s 

sh
ou

ld
 b

e 
pr

es
en

te
d 

in
 a

 t
ab

ul
ar

 f
or

m
(s

tru
ct

ur
es

 a
re

 n
ot

 n
ec

es
sa

ry
).

(1
1)

 T
he

 r
ea

so
n 

fo
r 

bi
od

eg
ra

da
bi

lit
y 

of
 b

io
lo

gi
ca

l 
po

ly
m

er
s

(p
ro

te
in

s, 
ca

rb
oh

yd
ra

te
s)

 sh
ou

ld
 b

e t
ra

ce
d 

to
 n

at
ur

al
 (e

nz
ym

at
ic

)
de

gr
ad

at
io

n 
by

 d
ec

om
po

se
rs

 (
fu

ng
i 

an
d 

ba
ct

er
ia

) 
in

 t
he

en
vi

ro
nm

en
t. 

H
ow

ev
er

, t
he

 d
et

ai
ls

 o
f t

he
 en

zy
m

at
ic

 p
ro

ce
ss

es
 ar

e
no

t 
ne

ce
ss

ar
y.

 B
rie

f 
di

sc
us

si
on

 o
n 

th
e 

ha
rm

fu
l 

en
vi

ro
nm

en
ta

l
im

pa
ct

 o
f t

he
 u

se
 o

f n
on

- b
io

de
gr

ad
ab

le
 p

ol
ym

er
s. 

Im
po

rta
nc

e o
f

th
e u

se
 o

f r
ec

yc
la

bl
e p

ol
ym

er
s s

ho
ul

d 
be

 m
en

tio
ne

d 
in

 b
rie

f w
ith

ap
pr

op
ria

te
 e

xa
m

pl
es

. U
se

 o
f j

ut
e 

an
d 

pa
pe

r i
n 

pa
ck

ag
in

g.
(1

2)
 M

aj
or

 u
se

s o
f e

th
yl

 al
ch

oh
ol

 an
d 

ac
et

ic
  a

ci
d,

 b
rie

f m
en

tio
n 

of
th

ei
r p

ro
pe

rti
es

 (f
or

 C
2H

5O
H

: o
do

ur
, s

ol
ub

ili
ty

 in
 w

at
er

, r
ea

ct
io

n
w

ith
 N

a a
nd

 d
eh

yd
ra

tio
n 

to
 C

2H
4; 

fo
r C

H
3C

O
O

H
: o

do
ur

, s
ol

ub
ili

ty
in

 w
at

er
, r

ea
ct

io
n 

w
ith

 N
aH

CO
3 
an

d N
aO

H
, r

ea
ct

io
n w

ith
 C

2H
5O

H
).

(1
3)

 It
 m

us
t b

e m
en

tio
ne

d 
th

at
 m

et
ha

no
l i

s e
xt

re
m

el
y 

to
xi

c.
 B

rie
f

di
sc

us
si

on
 o

n 
to

xi
c 

ef
fe

ct
s 

of
 m

et
ha

no
l. 

H
ar

m
fu

l p
hy

sio
lo

gi
ca

l
ef

fe
ct

s o
f e

th
an

ol
 sh

ou
ld

 b
e 

di
sc

us
se

d 
in

 b
rie

f.

(1
4)

 C
om

po
si

tio
n 

of
 d

en
at

ur
ed

 sp
iri

t a
nd

 it
s u

se
 a

s a
 so

lv
en

t f
or

va
rn

is
h 

et
c.
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Sp
ec

ifi
c 

G
ui

de
lin

es
 fo

r 
de

ve
lo

pi
ng

 th
e 

te
xt

 b
oo

k

A
llo

tte
d 

pa
ge

 li
m

it 
fo

r t
ex

tu
al

 co
nt

en
t i

s 1
26

.

Th
e 

to
ta

l n
um

be
r o

f p
ag

es
 is

 re
la

xa
bl

e 
by

 5
 p

er
ce

nt
.

A
llo

tte
d 

pa
ge

 li
m

it 
fo

r e
xe

rc
is

e i
s 1

5.

C
ov

er
, T

itl
e p

ag
e,

 C
on

te
nt

s p
ag

e,
 C

ur
ric

ul
um

 &
 S

yl
la

bu
s e

tc
. a

re
 n

ot
 in

cl
ud

ed
 in

 th
e a

bo
ve

 m
en

tio
ne

d 
pa

ge
 li

m
it.

G
ui

de
lin

es
 fo

r 
fr

am
in

g 
qu

es
tio

ns

Th
e 

fo
llo

w
in

g 
ty

pe
s o

f q
ue

st
io

ns
 a

re
 to

 b
e 

fr
am

ed
 :

a)
M

ul
tip

le
 C

ho
ic

e 
Q

ue
st

io
ns

 (M
C

Q
) —

  e
ac

h 
qu

es
tio

n 
w

ill
 h

av
e 

fo
ur

 o
pt

io
ns

. 1
 m

ar
k 

ea
ch

.

b)
Ve

ry
 S

ho
rt 

A
ns

w
er

 (V
SA

) t
yp

e 
—

 1
 m

ar
k 

ea
ch

.

c)
Sh

or
t A

ns
w

er
 (S

A
) t

yp
e 

—
 2

 m
ar

ks
 e

ac
h.

d)
Lo

ng
 A

ns
w

er
 (L

A
) t

yp
e 

—
 3

 m
ar

ks
 e

ac
h.

Sh
or

t a
nd

 L
on

g 
an

sw
er

 ty
pe

 q
ue

st
io

ns
 (S

A
 a

nd
 L

A
) m

ay
 in

cl
ud

e 
nu

m
er

ic
al

 a
nd

 n
on

-n
um

er
ic

al
 p

ro
bl

em
s.
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Secondary Curriculum and Syllabus (Class - X)

Sl
.

No
.

Th
em

es
Su

b-
th

em
es

C
en

tr
al

Q
ue

st
io

n
 K

ey
 C

on
ce

pt
s

A
pp

ro
ac

h 
:  D

ev
el

op
m

en
ta

l Q
ue

st
io

ns
/D

is
cu

ss
io

ns
/I

ss
ue

s/
A

ct
iv

iti
es

Pa
ge

s
al

lo
tte

d
Pe

ri
od

s

C
on

tr
ol

 an
d

C
oo

rd
in

at
io

n
in

 li
vi

ng
or

ga
ni

sm
s

To
ta

l 
pa

ge
s

al
lo

tte
d:

 3
3

To
ta

l
pe

ri
od

s
al

lo
tte

d:
 3

5

1.
a)

Se
ns

iti
vi

ty
an

d
re

sp
on

se
 i

n
pl

an
ts

H
ow

 d
oe

s 
a

pl
an

t s
en

se
en

vi
ro

nm
en

ta
l

ch
an

ge
s?


D

et
ec

tio
n 

of
ch

an
ge

 in
en

vi
ro

nm
en

t a
nd

m
ec

ha
ni

sm
 o

f
re

sp
on

se
 in

 p
la

nt
s

H
ow

 d
o 

pl
an

ts
re

sp
on

d 
to

di
ffe

re
nt

st
im

ul
i ?

W
ha

t i
s

se
ns

iti
vi

ty
?


Pl

an
t m

ov
em

en
t

1.
D

is
cu

ss
io

ns
 sh

ou
ld

 in
cl

ud
e t

he
 fo

llo
w

in
g 

al
on

g 
w

ith
 re

le
va

nt
di

ag
ra

m
s:

Li
vi

ng
 o

rg
an

is
m

s 
ex

is
t 

in
 a

 c
ha

ng
in

g 
en

vi
ro

nm
en

t. 
So

m
e

ch
an

ge
s 

ar
e 

fa
vo

ur
ab

le
 a

nd
 a

dv
an

ta
ge

ou
s, 

w
hi

le
 o

th
er

s 
ar

e
un

fa
vo

ur
ab

le
 o

r h
ar

m
fu

l. 
Se

ns
iti

vi
ty

 is
 th

e a
bi

lit
y 

of
 o

rg
an

ism
s

to
 d

et
ec

t 
ch

an
ge

 a
nd

 r
es

po
nd

 t
o 

it.
 C

ha
ng

es
 w

hi
ch

 a
re

de
te

ct
ed

 an
d 

le
ad

 to
 re

sp
on

se
s a

re
 te

rm
ed

 as
 st

im
ul

i. 
St

im
ul

us
is

 a 
ki

nd
 o

f e
ne

rg
y.

 A
ll 

liv
in

g 
or

ga
ni

sm
s r

es
po

nd
 to

 st
im

ul
i o

f
on

e 
ki

nd
 o

r 
an

ot
he

r. 
M

an
y 

st
im

ul
i 

ar
is

e 
ex

te
rn

al
ly

 t
o 

an
or

ga
ni

sm
, 

bu
t 

ot
he

rs
 a

ri
se

 f
ro

m
 a

n 
or

ga
ni

sm
’s

 i
nt

er
na

l
en

vi
ro

nm
en

t.
A

s 
m

os
t p

la
nt

s 
ar

e 
an

ch
or

ed
 o

rg
an

is
m

s, 
pl

an
t r

es
po

ns
es

 a
re

le
ss

 ev
id

en
t t

ha
n 

th
os

e o
f a

ni
m

al
s. 

R
ap

id
 m

ov
em

en
ts

 b
y 

pl
an

ts
ar

e e
xt

re
m

el
y 

ra
re

. G
en

er
al

ly
, p

la
nt

 re
sp

on
se

s a
re

 sl
ow

 g
ro

w
th

m
ov

em
en

ts 
or

 tu
rg

or
 m

ov
em

en
ts.

 E
xp

la
in

 p
la

nt
 se

ns
iti

vi
ty

 an
d

re
sp

on
se

 ci
tin

g 
m

ov
em

en
ts

 in
 M

im
os

a a
nd

 D
es

m
od

iu
m

. B
rie

f
m

en
tio

n 
of

 th
e c

on
tri

bu
tio

n 
of

 A
ch

ar
ya

 Ja
ga

di
sh

 C
ha

nd
ra

 B
os

e
in

 d
is

co
ve

rin
g 

th
e 

se
ns

iti
vi

ty
 in

 p
la

nt
s.

B
rie

f m
en

tio
n 

of
 p

la
nt

 m
ov

em
en

t a
s r

es
po

ns
e 

to
 st

im
ul

i.
Ty

pe
s o

f p
la

nt
 m

ov
em

en
t:

Ta
ct

ic
: P

ho
to

ta
ct

ic
Tr

op
ic

: P
ho

to
tro

pi
c,

 H
yd

ro
tro

pi
c,

 G
eo

tro
pi

c,
N

as
ti

c:
 

Ph
ot

on
as

ti
c,

 
T

he
rm

on
as

ti
c,

 
Se

is
m

on
as

ti
c,
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 d
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 m
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f d
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 p
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 p
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ra
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re
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at
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 d
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
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
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 p
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f m
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, m
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 p
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f m
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, c
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 c
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s m
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 C
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, c
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 d
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 c
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, d
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re
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e r
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 c
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 d
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t c
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 d
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 c
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, c
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 c
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, c
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 c
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s b
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r f
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
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n
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m
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 c
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 d
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
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 o
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 p
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r p
itu
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e p
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 g
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H
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H
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ne

A
dr
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en
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O
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ro
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m
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of
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gl
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m
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 b
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ne
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 d
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, d
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 m
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 b
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 b
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f d
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n

in
 an

im
al

s –
N

er
vo

us
Sy

st
em

W
ha

t i
s

ne
ur

al
co

nt
ro

l 
an

d
co

or
di

na
tio

n?

Ex
pl

an
at

io
n 

in
 b

rie
f a

bo
ut

 n
eu

ra
l c
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 d
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 b
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 
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s b
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
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e c
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e o
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 r
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 b
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) b
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 f
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a c
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e c
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 b
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 c
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 b
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 d
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 d
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 o
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s
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 b
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at
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 p
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r c
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os
is

 - 
B

rie
f e

xp
la

na
tio

n 
m

en
tio

ni
ng

si
te

 o
f o

cc
ur

re
nc

e 
of

 e
ac

h 
ty

pe
 w

ith
 d

ia
gr

am
s.

B
rie

f 
m

en
tio

n 
of

 th
e 

ev
en

ts
 (

G
1,S

,G
2,M

) 
of

 c
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 c
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t d
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 l
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at
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e m
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 d
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 c
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e d
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 b
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 m
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 c
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, c
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 c
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 c
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 c
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 c
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
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l d
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 d
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
R

ed
uc

tio
n 

in
 ch

ro
m

os
om

e n
um

be
r;


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 b
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f m
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 b
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 b
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 c
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 o
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at
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 d
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 b
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r f
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f c
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f c
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 re
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 p
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 o
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 m
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ra
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 re
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 d
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s d
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ep

ro
du

ct
io

n 
ba

se
d

on
 th

e 
fo

llo
w

in
g 

fe
at

ur
es

:
i) 

N
um

be
r o

f p
ar

en
ts

;
ii)

 P
ro

du
ct

io
n 

of
 g

am
et

es
;

iii
) D

ep
en

de
nc

e o
n 

m
ito

si
s o

r m
ei

os
is

;
iv

) N
at

ur
e o

f o
ff

sp
rin

g.
O

nl
y t

he
 ty

pe
s a

re
 to

 be
 m

en
tio

ne
d w

ith
 ex

am
pl

es
 an

d d
ia

gr
am

s
in

 ta
bu

la
r f

or
m

. D
et

ai
le

d 
pr

oc
es

s n
ot

 to
 b

e m
en

tio
ne

d.
 F

is
si

on
(A

m
oe

ba
 a

nd
 P

la
sm

od
iu

m
), 

bu
dd

in
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 b
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at
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e o
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t p
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;
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 b
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ra
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at
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, p
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e p
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 p
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 p
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 t
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in
flo

w
er

in
g

pl
an

ts
?

D
is

cu
ss

io
ns

 s
ho

ul
d 

in
cl

ud
e 

th
e 

fo
llo

w
in

g 
w

ith
 r

el
ev

an
t

di
ag

ra
m

s:

i)
D

iff
er

en
t p

ar
ts

 o
f a

 fl
ow

er
 –

 s
ep

al
s, 

pe
ta

ls
, s

ta
m

en
s 

an
d

ca
rp

el
s;

ii)
St

am
en

s 
an

d 
ca

rp
el

s 
- t

he
 re

pr
od

uc
tiv

e 
pa

rts
 o

f a
 fl

ow
er

co
nt

ai
ni

ng
 g

er
m

 ce
lls

;
iii)

St
am

en
 - 

m
al

e 
re

pr
od

uc
tiv

e 
pa

rt;
 p

ro
du

ce
s 

po
lle

n 
gr

ai
ns

of
 y

el
lo

w
is

h 
co

lo
ur

;
iv

)
C

ar
pe

l –
 fe

m
al

e r
ep

ro
du

ct
iv

e p
ar

t; 
co

ns
is

ts
 o

f s
tig

m
a,

 st
yl

e
an

d 
ov

ar
y;

 o
va

ry
 c

on
ta

in
s 

ov
ul

es
 a

nd
 e

ac
h 

ov
ul

e 
ha

s 
an

eg
g 

ce
ll.

B
rie

f e
xp

la
na

tio
n 

of
 p

ol
lin

at
io

n 
an

d 
its

 ty
pe

s 
(s

el
f a

nd
 c

ro
ss

po
lli

na
tio

n)
 w

ith
 ex

am
pl

es
 an

d 
di

ag
ra

m
s.

M
er

its
 a

nd
 d

em
er

its
 o

f 
se

lf 
an

d 
cr

os
s 

po
lli

na
tio

n 
in

 ta
bu

la
r

fo
rm

 to
 b

e 
m

en
tio

ne
d 

ba
se

d 
on

 th
e 

fo
llo

w
in

g 
 -

i)
ne

ce
ss

ity
 o

f 
ag

en
ts

;
ii)

em
er

ge
nc

e 
of

 n
ew

 c
ha

ra
ct

er
s i

n 
th

e 
of

fs
pr

in
g.

B
rie

f e
xp

la
na

tio
n 

of
 a

ge
nt

s o
f p

ol
lin

at
io

n 
w

ith
 o

ne
 c

om
m

on
ex

am
pl

e o
f e

ac
h 

in
 ta

bu
la

r f
or

m
  -

 ai
r (

pa
dd

y)
, w

at
er

 (h
yd

ril
la

),
in

se
ct

 (m
an

go
) a

nd
  b

ird
 (s

hi
m

ul
).

D
is

cu
ss

io
ns

 s
ho

ul
d 

in
cl

ud
e 

th
e 

fo
llo

w
in

g 
w

ith
 r

el
ev

an
t

di
ag

ra
m

s:
Po

lle
n 

gr
ai

ns
 tr

an
sf

er
re

d 
fr

om
 th

e 
st

am
en

 to
 th

e 
st

ig
m

a 


m
al

e 
ge

rm
 c

el
ls

 p
ro

du
ce

d 
by

 p
ol

le
n 

gr
ai

n 
fu

se
s 

w
ith

 fe
m

al
e

ga
m

et
e p

re
se

nt
 in

 o
vu

le
 

 fu
si

on
 o

f g
er

m
 ce

lls
 (f

er
til

iz
at

io
n)


 zy

go
te

 
 d

iv
id

es
 se

ve
ra

l t
im

es
 to

 fo
rm

 em
br

yo
 w

ith
in

 th
e

ov
ul

e 


 o
vu

le
  g

ra
du

al
ly

 c
on

ve
rts

 in
to

 s
ee

d 
an

d 
th

e 
ov

ar
y

gr
ow

s a
nd

 ri
pe

ns
 to

 fo
rm

 a
 fr

ui
t 

 se
ed

 c
on

ta
in

s f
ut

ur
e 

pl
an

t
or

 e
m

br
yo

 w
hi

ch
 d

ev
el

op
s i

nt
o 

a 
se

ed
lin

g 
un

de
r a

pp
ro

pr
ia

te
co

nd
it

io
ns

 (
D

ou
bl

e 
fe

rt
il

iz
at

io
n 

an
d 

de
ve

lo
pm

en
t 

of
en

do
sp

er
m

 n
ot

 to
 b

e 
m

en
tio

ne
d)

.


Ty

pi
ca

l s
tru

ct
ur

e
of

 a 
flo

w
er

4
5


Po

lli
na

tio
n

H
ow

 is
 a

 n
ew

pl
an

t
pr

od
uc

ed
?


Fe

rti
liz

at
io

n 
an

d
de

ve
lo

pm
en

t o
f a

ne
w

 p
la

nt
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Secondary Curriculum and Syllabus (Class - X)

Sl
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.

Th
em

es
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b-
th

em
es

C
en

tr
al

Q
ue

st
io

n
 K

ey
 C

on
ce

pt
s

A
pp

ro
ac

h 
:  D

ev
el

op
m

en
ta

l Q
ue

st
io

ns
/D

is
cu

ss
io

ns
/I

ss
ue

s/
A

ct
iv

iti
es

Pa
ge

s
al

lo
tte

d
Pe

ri
od

s

H
er

ed
ity

an
d

co
m

m
on

ge
ne

tic
di

se
as

es

3a
) H

er
ed

ity

To
ta

l 
pa

ge
s

al
lo

tte
d:

 1
8

To
ta

l
pe

ri
od

s
al

lo
tte

d:
18

H
ow

 a
re

 th
e

ch
ar

ac
te

ris
tic

s
of

 a
n

or
ga

ni
sm

tr
an

sm
itt

ed
fr

om
 o

ne
ge

ne
ra

tio
n 

to
an

ot
he

r?


H

er
ed

ity
 a

nd
va

ria
tio

n
3.

16
14

D
is

cu
ss

io
ns

 s
ho

ul
d 

in
cl

ud
e 

th
e 

fo
llo

w
in

g 
w

ith
 r

el
ev

an
t

di
ag

ra
m

s:
G

ro
w

th
 is

 a 
fu

nd
am

en
ta

l c
ha

ra
ct

er
ist

ic
 o

f a
ll 

liv
in

g 
or

ga
ni

sm
s.

G
ro

w
th

 o
f a

n 
or

ga
ni

sm
 co

ns
is

ts
 o

f  
a p

er
m

an
en

t  
an

d 
m

or
e o

r
le

ss
  

irr
ev

er
si

bl
e 

in
cr

ea
se

 i
n 

si
ze

 a
nd

 s
ha

pe
, 

co
m

m
on

ly
ac

co
m

pa
ni

ed
 b

y 
an

 in
cr

ea
se

 in
 s

ol
id

 m
at

te
r, 

dr
y 

m
as

s 
an

d
am

ou
nt

 o
f c

yt
op

la
sm

. I
t i

s b
as

ic
al

ly
 a

n 
irr

ev
er

si
bl

e 
in

cr
ea

se
in

 d
ry

 m
as

s 
of

 l
iv

in
g 

m
at

er
ia

l. 
D

ev
el

op
m

en
t 

co
ul

d 
be

de
sc

rib
ed

 a
s 

an
 i

nc
re

as
e 

in
 c

om
pl

ex
ity

. S
ta

rti
ng

 w
ith

 a
n

in
di

vi
du

al
 c

el
l, 

gr
ow

th
 o

f 
a 

m
ul

tic
el

lu
la

r 
or

ga
ni

sm
 c

an
 b

e
di

vi
de

d 
 in

to
 th

re
e 

ph
as

es
 –

i) 
C

el
l d

iv
is

io
n 

– 
 a

n 
in

cr
ea

se
 in

 c
el

l n
um

be
r a

s 
a 

re
su

lt 
of

m
ito

si
s a

nd
 c

el
l d

iv
is

io
n;

ii)
C

el
l e

nl
ar

ge
m

en
t -

  a
n 

 ir
re

ve
rs

ib
le

 in
cr

ea
se

 in
 ce

ll 
si

ze
 as

a r
es

ul
t o

f u
pt

ak
e o

f w
at

er
 o

r t
he

 sy
nt

he
si

s o
f l

iv
in

g 
m

at
er

ia
l;

iii)
C

el
l d

iff
er

en
tia

tio
n 

– 
th

e 
sp

ec
ia

liz
at

io
n 

of
 c

el
ls

;  
in

 it
s

br
oa

d 
se

ns
e,

 t
he

 g
ro

w
th

 a
ls

o 
in

cl
ud

es
 t

hi
s 

ph
as

e 
of

 c
el

l
de

ve
lo

pm
en

t.
Br

ie
fly

 m
en

tio
n 

th
e f

iv
e p

ha
se

s o
f  

hu
m

an
 d

ev
el

op
m

en
t n

am
el

y
in

fa
nc

y,
 c

hi
ld

ho
od

, a
do

le
sc

en
ce

, a
du

lth
oo

d 
an

d 
se

ne
sc

en
ce

or
 la

te
 a

du
lth

oo
d.

D
is

cu
ss

io
ns

 s
ho

ul
d 

in
cl

ud
e 

th
e 

fo
llo

w
in

g 
w

ith
 r

el
ev

an
t

ex
am

pl
es

:
M

em
be

rs
 o

f a
 fa

m
ily

 sh
ar

e 
m

an
y 

si
m

ila
rit

ie
s i

n 
ap

pe
ar

an
ce

,
su

ch
 a

s h
ei

gh
t, 

ey
e 

co
lo

ur
 a

nd
 h

ai
r c

ol
ou

r. 
Pe

op
le

 m
ay

 a
ls

o
no

te
 t

ha
t 

th
er

e 
ar

e 
di

ff
er

en
ce

s 
in

 t
he

 m
an

ne
r 

of
 h

ow
ch

ar
ac

te
ris

tic
s a

re
 in

he
rit

ed
 b

y 
of

fs
pr

in
gs

. O
ff

sp
rin

gs
 d

o 
no

t
lo

ok
 e

xa
ct

ly
 li

ke
 th

ei
r 

pa
re

nt
s. 

A
n 

A
us

tri
an

 m
on

k,
 G

re
go

r
Jo

ha
nn

 M
en

de
l p

er
fo

rm
ed

 a 
se

rie
s o

f s
im

pl
e e

xp
er

im
en

ts
 an

d
di

sc
ov

er
ed

 h
ow

 h
er

ed
ity

 w
or

ke
d.

 H
er

ed
ity

 is
 th

e t
ra

ns
m

iss
io

n
of

 c
ha

ra
ct

er
is

tic
s 

or
 tr

ai
ts

 f
ro

m
 o

ne
 g

en
er

at
io

n 
to

 a
no

th
er

th
ro

ug
h 

re
pr

od
uc

tio
n.

 S
om

et
im

es
 a

lte
ra

tio
n 

m
ay

 o
cc

ur
 i

n
ch

ro
m

os
om

e s
tru

ct
ur

e o
r n

um
be

r o
r t

he
re

 m
ay

 b
e a

n 
al

te
ra

tio
n

in
 a

 g
en

e 
du

e 
to

 a
 c

ha
ng

e 
in

 D
N

A
 c

om
po

si
tio

n.
 T

hi
s

ph
en

om
en

on
 is

 te
rm

ed
 a

s m
ut

at
io

n.

2.
d)

  G
ro

w
th

an
d

de
ve

lo
pm

en
t

H
ow

 d
oe

s 
an

or
ga

ni
sm

gr
ow

?


C

on
ce

pt
 o

f g
ro

w
th

2
3

W
ha

t a
re

 th
e

ph
as

es
 o

f
hu

m
an

de
ve

lo
pm

en
t?

 
Ph

as
es

 o
f h

um
an

de
ve

lo
pm

en
t
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Secondary Curriculum and Syllabus (Class - X)

Sl
.

No
.

Th
em

es
Su

b-
th

em
es

C
en

tr
al

Q
ue

st
io

n
 K

ey
 C

on
ce

pt
s

A
pp

ro
ac

h 
:  D

ev
el

op
m

en
ta

l Q
ue

st
io

ns
/D

is
cu

ss
io

ns
/I

ss
ue

s/
A

ct
iv

iti
es

Pa
ge

s
al

lo
tte

d
Pe

ri
od

s

Th
is

 p
er

m
an

en
t c

ha
ng

e i
n 

ch
ro

m
os

om
e o

r D
N

A
 m

ay
 re

su
lt 

in
di

ff
er

en
ce

 in
 e

xp
re

ss
io

n 
of

 c
ha

ra
ct

er
s, 

te
rm

ed
 a

s 
va

ria
tio

n.
B

rie
f E

xp
la

na
tio

n 
of

  v
ar

ia
tio

n 
w

ith
 s

ui
ta

bl
e 

ex
am

pl
es

 fr
om

hu
m

an
 –

 fr
ee

 an
d 

at
ta

ch
ed

 ea
r l

ob
e,

 ro
lle

r a
nd

 n
or

m
al

 to
ng

ue
.

Ex
pl

ai
n 

ke
y 

te
rm

s 
as

so
ci

at
ed

 w
ith

 h
er

ed
ity

 w
ith

 p
ro

pe
r

ex
am

pl
es

 –
 i)

 C
ha

ra
ct

er
is

tic
s 

or
 tr

ai
ts

, i
i) 

A
lle

le
, i

ii)
 L

oc
us

,
iv

) 
U

ni
t 

of
 i

nh
er

ita
nc

e 
(F

ac
to

r/G
en

e)
, v

) 
M

on
oh

yb
rid

 a
nd

di
hy

br
id

 C
ro

ss
, v

i) 
H

om
oz

yg
ou

s a
nd

 h
et

er
oz

yg
ou

s o
rg

an
is

m
s,

vi
i) 

H
yb

rid
iz

at
io

n,
 v

iii
) P

ur
e a

nd
 h

yb
rid

, i
x)

 P
ar

en
ta

l g
en

er
at

io
n,

x)
 F

ili
al

 g
en

er
at

io
ns

 (
F 1, 

F 2),
  x

i) 
D

om
in

an
t 

an
d 

re
ce

ss
iv

e
ch

ar
ac

te
ris

tic
s, 

xi
i) 

Ph
en

ot
yp

e  
an

d 
ge

no
ty

pe
 (E

xp
la

in
 th

ro
ug

h
sa

m
pl

e 
cr

os
s)

.
M

en
de

l’s
 w

or
k 

on
 p

ea
 p

la
nt

 to
 b

e 
m

en
tio

ne
d.

  E
xp

la
na

tio
n 

of
cr

os
s p

ol
lin

at
io

n 
as

 p
ra

ct
is

ed
 b

y 
M

en
de

l (
eg

. r
em

ov
in

g 
an

th
er

fr
om

 a 
flo

w
er

 o
f o

ne
 p

la
nt

 an
d 

tra
ns

fe
rr

in
g 

po
lle

n 
gr

ai
ns

 fr
om

a 
flo

w
er

 o
f 

an
ot

he
r 

pl
an

t t
o 

th
at

 f
lo

w
er

 w
ith

 th
e 

he
lp

 o
f 

a
br

us
h)

 w
ith

 th
e 

he
lp

 o
f p

ro
pe

r d
ia

gr
am

s.
R

ea
so

ns
 b

eh
in

d 
M

en
de

l’s
 s

uc
ce

ss
 to

 b
e 

m
en

tio
ne

d.

Th
e s

ev
en

 p
ai

rs
 o

f c
on

tra
st

in
g 

ch
ar

ac
te

rs
 as

 ch
os

en
 b

y 
M

en
de

l
to

 b
e m

en
tio

ne
d 

in
 ta

bu
la

r f
or

m
 w

ith
 d

ia
gr

am
s.

E
xp

la
na

ti
on

 o
f 

M
en

de
l’

s 
ex

pe
ri

m
en

ts
 o

n 
H

er
ed

it
y

(M
on

oh
yb

rid
 a

nd
 D

ih
yb

rid
 C

ro
ss

) w
ith

 e
xa

m
pl

es
 fr

om
 P

ea
pl

an
t a

nd
 G

ui
ne

ap
ig

 u
sin

g 
ch

ec
ke

r b
oa

rd
.E

xp
la

in
in

g 
de

du
ct

io
n

of
 M

en
de

l’s
 L

aw
s (

La
w

 o
f S

eg
re

ga
tio

n 
an

d 
La

w
 o

f I
nd

ep
en

de
nt

A
ss

or
tm

en
t) 

w
ith

 re
fe

re
nc

e 
to

 p
ea

 p
la

nt
 a

nd
 g

ui
ne

ap
ig

.
Br

ie
f e

xp
la

na
tio

n o
f i

nc
om

pl
et

e d
om

in
an

ce
 us

in
g F

ou
r O

’ C
lo

ck
(M

ir
ab

ili
s j

al
ap

a)
 fl

ow
er

 as
 an

 ex
am

pl
e.

B
rie

f e
xp

la
na

tio
n 

of
 th

e 
pr

oc
es

s o
f s

ex
 d

et
er

m
in

at
io

n 
in

 m
an

w
ith

 sp
ec

ia
l e

m
ph

as
is

 o
n 

th
e 

ro
le

 o
f f

at
he

r i
n 

de
te

rm
in

in
g 

th
e

se
x 

of
 th

e 
of

fs
pr

in
g.


K

ey
 te

rm
s

as
so

ci
at

ed
 w

ith
he

re
di

ty


M

en
de

l’s
 w

or
k 

on
Pe

a 
pl

an
t


R

ea
so

ns
 b

eh
in

d
M

en
de

l’s
 s

uc
ce

ss


M

en
de

l’s
 c

ho
se

n
co

nt
ra

st
in

g
ch

ar
ac

te
ris

tic
s i

n
pe

a p
la

nt
H

ow
 d

id
M

en
de

l
de

ri
ve

 th
e

la
w

s o
f

he
re

di
ty

 fr
om

hi
s

ex
pe

ri
m

en
t?


M

en
de

l’s
ex

pe
rim

en
t a

nd
M

en
de

l’s
 la

w
s


D

ev
ia

tio
n 

of
M

en
de

l’s
 L

aw
s o

f
H

er
ed

ity


Se
x 

de
te

rm
in

at
io

n
in

 m
an
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Secondary Curriculum and Syllabus (Class - X)

Sl
.

No
.

Th
em
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th

em
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C
en

tr
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Q
ue

st
io

n
 K

ey
 C

on
ce

pt
s

A
pp

ro
ac

h 
:  D

ev
el

op
m

en
ta

l Q
ue

st
io

ns
/D

is
cu

ss
io

ns
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ss
ue

s/
A

ct
iv

iti
es

Pa
ge

s
al

lo
tte

d
Pe

ri
od

s

Sy
m

pt
om

s 
an

d 
ca

us
e 

(a
ut

os
om

e 
/s

ex
 c

hr
om

os
om

e)
 o

f
th

al
as

se
m

ia
, h

ae
m

op
hi

lia
 an

d 
co

lo
ur

 b
lin

dn
es

s t
o 

be
 m

en
tio

ne
d

br
ie

fly
.

D
is

cu
ss

io
ns

 sh
ou

ld
 in

cl
ud

e 
th

e 
fo

llo
w

in
g:

Th
al

as
se

m
ia

 is
 a 

ty
pe

 o
f g

en
et

ic
 d

is
or

de
r w

he
re

 h
ae

m
og

lo
bi

n
is

 p
ro

du
ce

d 
in

 d
ec

re
as

ed
 a

m
ou

nt
s. 

Th
e 
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se
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m
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s t
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 c
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ry
in

g 
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f 
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oo
d.
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iro
n
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er
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 th

e d
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ea
se
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lf 
or
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eq

ue
nt
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lo

od
tra
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fu

si
on

s. 
 T

he
 ir

on
 o

ve
rlo

ad
 m

ay
 c

au
se

 d
am

ag
e 

to
 h

ea
rt,

liv
er

 a
nd

 e
nd

oc
rin

e 
sy
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em

. T
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 d
am

ag
e 
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ra

ct
er

iz
ed
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y
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f i
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 c
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e
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D
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in

g 
w
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an
t
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es

:
Th
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d 
ev
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ut

io
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m
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an
ge
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e f
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m

s o
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 p
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m
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 th
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ce
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t i
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 b
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lo
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 re
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ol
ut

io
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 b
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ity
 o
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 th
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 o
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ife
 m

en
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er
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en
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in
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na

ry
 e
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 m
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 d
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 b
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f l
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r l
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 b
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 re
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
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r o
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
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s e
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 d
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 
 f

ou
r-l

im
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d
ve

rte
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es

 m
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on
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la
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m

ar
ck

is
m
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nd

 D
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in
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m

 a
s p

ut
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in
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tiv

el
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 b

e e
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 ex
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pl

es
.


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om
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on
 g

en
et
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es
 i
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n


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se
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io
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n
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s
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s c
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
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
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
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 d

ig
it;


C

om
pa

ra
tiv

e a
na

to
m

y 
(e

xa
m

pl
es

 to
 b

e m
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 c
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 b
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at
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, r
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ra
bl

e 
st

ag
es

 o
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t b
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l o
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r t
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 p
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 b
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t m
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 d
oe

s. 
B

eh
av

io
ur

 a
llo

w
s a

ni
m

al
s t

o 
su

rv
iv

e
an

d 
re

pr
od

uc
e 

an
d 

is
, 

th
us

, 
cr

iti
ca

l 
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s. 

A
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m

, p
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l
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r b
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 o
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or
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at
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ta

l 
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 p
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at
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rg
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s b
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 n
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n.

B
rie

f m
en
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n 

of
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w

in
g 
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tiv
e f
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re
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M
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ph
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 - 
C
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s (
C
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rs
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n 
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 le
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n 
in

 th
e n
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r o
f l
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f)

; s
w
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 b
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er
 o

f f
is

h 
an
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r
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of

 b
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;
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t a
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 th
e

ev
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en
ce
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ol

ut
io

n?


B
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io
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ta
tio

n
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ur
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ra
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
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 d
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 d
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ra
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 b
e e

la
bo

ra
te

d 
fu

rth
er

.):
Pr
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m
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s p
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l l
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en
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” f
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 al
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 cr
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s o
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m
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e.

 T
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ar
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 p
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s  

w
he

n 
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 p
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C

om
m

un
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at
io
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be

es
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H
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 g
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to

 l
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 A
 h

on
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 th
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f
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 p

er
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t o
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 re
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 d
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 b
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 c
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, b
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N
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 o
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 c
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s m
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 c
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 c
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 c
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 s
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l r
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HISTORY AND ENVIRONMENT

Chapter: 1— Ideas of History (pages. 10)

1.1: Varieties of History

New Social History, History of Sports, History of Food habits and Cuisine, History of Performing Arts (Music, Dance,
Drama, Cinema), History of Clothing, History of Transportation, History of Visual Arts (Painting, Photography), History of
Architecture, Local History, Urban History, Military History, History of Environment, History of Science-Technology and
Medicine, Women’s History— Discuss the main features of these different trends of history writing.

(Relevant and contextual pictures and illustrations, newspaper reporting etc.). (pages. 6)

1.2: Methods of using sources in relation to Modern Indian History

A. Government Documents ( reports/ narratives/ letters of police/ intelligence/ government officials)

B. Autobiography and Memoirs (Sattar Bathsar, Bipinchandra Pal; Jibansmrity, Rabindranath Tagore; Jibaner
Jharapata, Sarala Devi Choudhurani)

C. Correspondence (Jawaharlal Nehru’s letters to Indira Gandhi — Letters from a Father to His Daughter)

D. Periodicals and Newspapers (Bangadarshan and Somprakash)– Short discussion on methods of using these
types of sources in relation to Modern Indian History

Did you know? Importance of Photography in Modern Indian History

        Use and abuse of Internet in collecting historical information

(Relevant and contextual pictures and illustrations, newspaper reporting etc.). (pages. 4)

Part: 1— Towards a New Collectivity

Chapter: 2— Reform: Characteristics and Observations (pages. 18)

2.1: 19th Century Bengal— Reflections of Society in Periodicals, Newspapers and Literature

Bamabodhini, Hindu Patriot and Hutom Pyanchar Naksha, Nildarpan, Grambarta Prakashika– Emphatically discuss
these particular texts in relation to the general context.

(Relevant and contextual pictures and illustrations, newspaper reporting etc.). (pages. 3)

2.2: 19th Century Bengal— Educational Reforms: Characteristics and Observations

Conflicts between Oriental and Western Education, Growth of English Education, Women’s Education and
Iswarchandra Vidyasagar – Discussion should revolve round these issues. Particular emphasis should be given to these
four topics: Initiatives for the spread of Western Education: Raja Rammohan Ray and Raja Radhakanta Deb, Initiatives for
the spread of Western Education: David Hare and John Elliot Drinkwater Bethune, Calcutta Medical College and the
Development of Medical Science, Calcutta University and the Growth of Higher Education.

Did you know? Madhusudan Gupta
(Relevant and contextual pictures and illustrations, newspaper reporting etc). (pages. 4)

2.3: 19th Century Bengal— Social Reforms: Characteristics and Observations

Activities of Brahma Samaj and its different denominations, Anti-Sati Movement, ‘ Young Bengal’, Widow Remarriage
Movement– Discuss these issues, contextually and briefly.

Did you know? Haji Mohammad Mohsin

(Relevant and contextual pictures and illustrations, newspaper reporting etc.). (pages. 5)
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 2.4: 19th Century Bengal— Religious Reforms: Characteristics and Observations

Brahma Movement— Evolution, Divisions, Characteristics and Observations; Ramakrishna’s ideas of Sarva Dharma
Samanwaya (religious harmony); Swami Vivekananda’s ideals of Religious Reforms: Navya Vedanta( Neo Vedanta)—
Characteristics and Observations

Did you know? Lalan Faqir

Bijay Krishna Goswami

(Relevant and contextual pictures and illustrations, newspaper reporting etc). (pages. 4)

2.5: Nature and Assessment of the ‘Bengal Renaissance’, Debates regarding the usage of the concept of ‘Renaissance’ in
relation to 19th Century Bengal

(Relevant and contextual pictures and illustrations, newspaper reporting etc). (pages. 2)

Chapter: 3— Resistance and Rebellion: Characteristics and Analyses (Pages. 10)

3.1: A brief introduction on the Colonial Forest Law and reactions of the Adivasi people; in that context discuss the
concepts of Rebellion, Uprising and Revolution.

          Chuar Rebellion (second phase, Medinipur, 1798-1799), Kol Rebellion (1831-1832), Santal Hool (1855-1856), Munda
Rebellion (1899-1900)— Characteristics and Analyses of these Rebellions with very brief narratives.

Did you know? Rangpur Revolt (1783)

Bhil Rebellion (1819)

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Maps with the dates and affected areas of
these Rebellions and Revolts, Timeline of these Rebellions and Revolts). (pages. 4)

3.2: Sanyasi-Fakir Rebellion (1763-1800), Wahabi-Farazi Movement in Bengal— Characteristics and Analyses of these
Rebellions with very brief narratives.

Did you know? Pagal Panthi Revolt (first phase, 1825-1827)

Tariqah-i Muhammadiya

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Maps with the dates and affected areas of
these Rebellions and Revolts, Timeline of these Rebellions and Revolts). (pages. 3)

3.3: Indigo Revolt— Characteristics and Analyses of the Revolt with very brief narrative.

Did you know? Peasants’ Revolt in Pabna(1870)

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Maps with the dates and affected areas of
these Rebellions and Revolts, Timeline of these Rebellions and Revolts). (pages. 3)

Chapter:4— Early stages of Collective Action: Characteristics and Analyses (pages. 11)

4.1: Revolt of 1857— Characteristics and Nature (Debates regarding the relationship with ideas of Nationalism)– A brief
discussion. In this context emphasis should be given on the two topics: the Attitudes of educated Bengali Society
towards the Revolt of 1857 and the Queen’s Proclamation (1858).

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Maps with the dates and affected areas
of these Rebellions and Revolts, Timeline of these Rebellions and Revolts). (pages. 4)

4.2: ‘Age of Associations’: Characteristics and Analyses

Bangabhasa Prakashika Sabha, Landholders’ Association (Zamindar Sabha), Indian Association, Hindu Mela– Discuss
these four initiatives particularly in relation to the above mentioned context.

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Timeline of these above mentioned Associations
and other contemporary Associations). (pages. 3)
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4.3: Expression of Nationalism in Literary works and Paintings: Characteristics and Analyses

Anandamath, Bartaman Bharat, Gora and Bharatmata (painting)– Discuss briefly how a sense of nationalism is
embeded within these works. In that context discuss the topic: Critiques of Colonial Society in Gaganendranath Tagore’s
caricatures. .

( Relevant and contextual pictures and illustraions, newspaper reporting etc). (pages. 4)

Part: 2— Multiple Voices of Collectivity

Chapter: 5— Alternative Ideas and Initiatives (From mid-19th Century to the Early 20th Century) : Characteristics and
Observations

(pages. 10)
5.1: Development of Printing press in Bengal; Relation between the printed text and dissemination of knowledge; Printing

press as a commercial venture– Discuss the initiatives taken by Upendrakishor Roychoudhury and The U. N. ROY &
SONS in this context.

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Timeline of these above mentioned process
and events).

 (pages. 4)
5.2: Development of Science and Technical Education in Bengal; in that context briefly discuss the importance of the

Indian Association for the Cultivation of Science, the Calcutta Science College and the Basu Bijnan Mandir; a brief
discussion on the development of Technical Education and particularly the role of the National Council of Education
and the Bengal Technical Institute in that context.

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Timeline of these above mentioned process
and events).

(pages. 3)
5.3: Critique of Colonial ideas regarding Education; A brief discussion on ideas of Rabindranath Tagore on Shantiniketan
and his initiatives related to the Visvabharati; In this context discuss in short Tagore's ideas about synthesis among Nature,
Human and Education.

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Timeline of these above mentioned process
and events).

(pages. 3)
Chapter: 6— Peasant, Working Class and Left Movements in 20th Century India: Characteristics and Observations

(pages. 15)
6.1: Relations of the Indian National Congress and Left Politics with Peasant Movements in India: Anti-Partition Movement

in Bengal, Non-Cooperation Movement, Civil Disobedience Movement and Quit India Movement— Discussion of
Peasant Movements in relation to these four movements. In that context also discuss the Eka Movement and the
Bardauli Satyagraha briefly.

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Timeline of these above mentioned Movements).
(pages. 6)

6.2: Relations of the Indian National Congress and Left Politics with Working Class Movements in India: Anti-Partition
Movement in Bengal, Non-Cooperation Movement, Civil Disobedience Movement and Quit India Movement—
Discussion of Working Class Movements in relation to these four movements. Discuss briefly the issue of the
Workers and Peasants’ Party.

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Timeline of these above mentioned Movements).
(pages. 6)

6.3: Nature, Characteristics and Observations of the politics and participation of the Left in the Anti-Colonial Movements
of  20th Century India

Did you know? M. N. Roy and Left Movement of India

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Timeline of these above mentioned Movements).
(pages. 3)
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Chapter: 7— Movements organized by Women, Students and Marginal People in 20th Century India: Characteristics and
Analyses (pages.10)

7.1: Nature, Characteristics and Assessment of Women’s Movements in 20th Century India; Discussion of Women’s
Movements in relation to the Anti-Partition Movement in Bengal, Non-Cooperation Movement, Civil Disobedience
Movement and Quit India Movement. Discuss briefly the nature of women's role in Armed Revolutionary struggles.
In that context briefly discuss these topics: Dipali Sangha, Pritilata Waddedar and Kalpana Dutta.

Did you know? Women’s wing of Indian National Army

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Timeline of these above mentioned Movements).
(pages. 4)

7.2: Nature, Characteristics and Assessment of Students’ Movements in 20th Century India; Discussion of Students’
Movements in relation to the Anti-Partition Movement in Bengal, Non-Cooperation Movement, Civil Disobedience
Movement and Quit India Movement. Discuss briefly the nature of students' role in Armed Revolutionary struggles.
In that context briefly discuss these topics: Anti-Circular Society, Bengal Volunteers, Surya Sen, Bina Das, Rashid Ali
Day.

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Timeline of these above mentioned Movements).
(pages. 3)

7.3: Development of Dalit Politics and Movements in 20th Century India— Nature, Characteristics and Analysis; Debate
between Gandhi and Ambedkar regarding Dalit rights; Also discuss briefly the Namasudra Movement in Bengal.

(Relevant and contextual pictures amd illustrations, newspaper reporting etc, Timeline of these above mentioned Movements).
(pages. 3)

Chapter: 8— Post-Colonial India: Second half of the 20th Century (1947-1964) (Pages. 6)

8.1: Initiatives undertaken and Controversies related to the accession of Princely States with India (Discuss and demarcate
the changing internal and external boundaries of India as a State in context of the above mentioned topic with two
maps of India one of 1947 and another of 1964)

Did you know? Kashmir Issue

Annexation of Hyderabad

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Timeline of these above mentioned and
related incidents). (pages. 2)

8.2: Initiatives undertaken and Controversies related to the Refugee Problem in post-1947; in that context briefly discuss
the topic: Partition in Autobiography and Memoirs.

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Timeline of these above mentioned and
related incidents). (pages. 2)

8.3: Initiatives undertaken and Controversies related to Linguistic Reorganisation of States (Discuss and demarcate the
changing internal boundaries of the Indian nation in the context of the above mentioned topic with two maps of India
one of 1948 and another of 1964)

Did you know? State Reorganisation Commission and Act (1953-1956)

Schedule of Languages in Indian Constitution (up to 1964)

(Relevant and contextual pictures and illustrations, newspaper reporting etc, Timeline of these above mentioned and
related incidents). (pages. 2)
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Specific guidelines for developing the textbook:

1. Allotted page limit for textual content and Did you know is maximum 90.

2. Allotted page limit for Pictures, Illustrations, Maps, Timelines etc. is maximum 20.

3. Allotted page limit for chapter-wise sample questions is maximum 10.

4. Allotted page limit for the entire book is maximum 120 (Maximum page limit is relaxable by 5%).

5. Cover, Title page, Content page etc. are not included within the above mentioned page limit.

6. Language of the textbook should be simple and sentences should not be too long.

7. A measured balance between facts and analyses is reqiured. Any concept and example should be in accordance
with the general level of understanding of its readership i.e.students of Class 10 standard. Neither
oversimplification nor any dense analyses are required.

8. Lengthy, unnecessary and out of context quotations in any language should be avoided.

9. All concepts, facts and statements presented in the book should be correct and based upon proper researches
and documents. Texts and its associative parts should be free from any kind of caste, class, religious,
communal, national, gender and regional/ economic/ cultural prejudices and bias. Special care should be
taken to assure that the textbook should not convey any kind of biased ideas and opinions. Everything
presented in the book along with the concepts, facts, statements, illustrations, contemporary newspaper
reports, data set, graphs, maps and so on should be based upon relevant and critically researched
historiography.

10. All Did you know mentioned in the syllabus will be used only for Internal Formative Evaluation.

Guidelines for framing questions

The following types of question may be framed —

1. Multiple Choice type Question (M.C.Q) — one correct answer among four options. 1 mark for each
Question.

2. Very Short Answer type Question (V.S.A) — it may include true-false, statement and assertion, fill in
the blank, match the column. 1 mark for each Question.

3. Short Answer type Question (S.A) —  2 marks for each Question.

4. Analytical Answer type Question —  4 marks for each Question.

5. Explanatory Answer type Question —  8 marks for each Question (Marks division of this type of
questions will be 3+5, 5+3 and 8)
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Unit
No.

Topic Sub-topic Objectives / Competency

1. Exogenetic
processes
and
resultant
landforms

b)  Works of
a river
(erosion,
transportation,
deposition)
and resultant
landforms

Causes of
delta

formation at
river mouth

Group – A: Physical Geography

No. of
Periods

No. of
pages

Effect of
global

warming on
the active

delta region
(The

Sundarbans)
of Ganga-
Padma-
Meghna

c)  Works of
Glacier

(erosion,
transportation,

deposition)
and resultant

landforms

7 5

5 4

 Role of exogenetic processes on formation
of landforms in brief.

 River as a part of hydrological cycle, river
basin, interfluves, courses of river.

 Works of river – mechanisms of erosion,
transportation, deposition and analysis of
causes behind the formation of landforms.

 Landforms – ‘V’  shaped Valley, Interlocking
spurs, Gorge, Canyon, Rapid, Waterfall,
Plunge pool, Pothole, Alluvial fan, Meander
(Slip- off slope, River cliff), Ox-bow lake (as
a result of combined actions of erosion,
transportation and deposition), Flood plain,
Natural Levee, Estuary, Delta (Triangular,
Arcuate, Bird-foot delta).

 Analysis of conditions favourable for the
formation of deltas.

 Concept of Glacier, glacier as the largest
source of fresh water on earth, types of
Glacier (continental, mountain, piedmont),
Snowline, Iceberg, Crevasse and
Bergschrund (problems in mountaineering).

 Erosion, transportation and deposition
processes and landform formation (analysis).

 Landforms – Corrie, Arete, Pyramidal peak,
Truncated spurs, U- shaped valley or Glacial

 Comprehensive concept on how global
warming has affected this region. Current
situation of Lohachara, New Moore and
Ghoramara islands.

Geography and Environment

a) Exogenetic
   processes
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Unit
No.

Objectives / Competency
No. of
pages

No. of
Periods

 2.

Topic Sub-topic

d)  Works of
Wind

(erosion,
transportation,
deposition)

and
resultant

landforms

Landforms
formed by

the combined
actions of
wind and

running water

Atmosphere a) Concept of
the atmos-

phere, com-
position

b) layers of
atmosphere
(on the basis
of composi-

tion and
temperature)

c) Heat,
Temperature

and global
warming

5 3

1

2

9

trough, Hanging valley, Roches Mountonnes,
Crag and tail, Fjord, Moraines  (Lateral,
Medial, Terminal moraines).
Glacio-fluvial landforms – Outwash plain,
Drumlin, Esker, Kame, Kettles.

 Causes of variation of atmospheric temperature
(with examples)– latitude, altitude (mention
inversion of temperature), distribution of land
and water bodies (mention maritime and
continental climates), winds, ocean currents,
slope of land, cloud  cover and precipitation,
natural vegetation, soil, urbanisation and
industrialisation.

 Insolation, heat budget, processes of heating of
the atmosphere, measurement of heat– Six’s
Thermometer, maximum and minimum tem-
perature, average temperature and range of
temperature (diurnal, monthly and annual)–
calculation from a given table.

 Concepts of layers of atmosphere on the basis
of composition and variation of temperature
(explanations with diagrams) – Troposphere,
Stratosphere, Mesosphere, Ionosphere,
Exosphere and Magnetosphere.

 Importance of Ozonosphere and its depletion.

 Atmosphere, concept of different elements of
atmosphere.

 Major deserts of the world (with map)
predominance of wind action in the coastal
regions, concept of formation of sand particles.

 Works of wind, processes and concept of
formation of different landforms.

 Landforms – Deflation hollow, Gour, Zeugen,
Yardang, Inselberg, Sand Dunes (Barkhans and
Seif), loess.

 Concepts of landforms formed by the combined
actions of wind and running water (Wadi,
Pediment, Bajada, Playa).

 Expansion of deserts and measures to control it
(examples of Sahara and Thar desert).

2

5
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 Heat Belts, Isotherm and horizontal distribution
of temperature.

 Global warming – role of green house gases.
 Effects of global warming– melting of polar ice

caps and mountain glacier, rise of sea level, change
in nature of precipitation, over and under
production of crops, change in agricultural methods,
El- Nino and its global effects, imbalance in earth’s
incoming and outgoing solar radiation.

d) Pressure
belts and

winds
(planetary

winds, local
winds,

sudden or
irregular
winds,

cyclone, anti
cyclone)

e) Humidity
and

precipitation

 Concept of hydrological cycle, evaporation,
humidity ( absolute humidity, specific humidity,
relative humidity), saturated air, dew point,
measurements of humidity; condensation and its
different forms– dew, fog, smog, cloud
(classification not required), use of conventional
signs and symbols of cloud cover in weather map.

 Precipitation– concept, mention of different
forms of precipitation, types of rainfall,
measurements of rainfall.

 Major climatic regions of the world– Wet
Equatorial, Tropical (Monsoon, Hot Desert),
Warm Temperate (Mediterranean, Steppe, China
type), Cold Temperate (West Coastal Maritime,
Continental, Wet Temperate), Cold (Tundra)
[through table and a full page world map],
identification of climate and hemisphere with the
help of temperature and rainfall graph (Wet
Equatorial, Tropical Monsoon, Tropical Hot
Desert, Mediterranean, Tundra).

6 5

7

Unit
No.

Objectives / Competency
No. of
pages

No. of
PeriodsTopic Sub-topic

4 Concept of air pressure, measurements of air
pressure (Torricelli’s Barometer, Fortin’s
Barometer, Aneroid Barometer, mention other
advanced instruments), Factors affecting
atmospheric pressure (altitude, temperature,
water vapour, earth’s rotation, distribution of land
and water), Isobars (mentioning the concept of
pressure gradient).

 Pressure belts of the earth, shifting of pressure
belts, winds – planetary winds, periodic winds
(land and sea breezes, monsoon, mountain and
valley breezes), local winds (warm– Foehn,
Chinook, Sirocco, Loo; cold– Mistral, Bora),
sudden or irregular winds (cyclone and anti-
cyclone, brief explanation of tropical cyclones).

 Jet streams, relation between monsoon and jet
streams.
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b) Concept
of tides,

origin and
effects

 Concept of tides, origin of tides, primary tides,
secondary tides, difference in time between high
tide water and low tide water, spring tides, neap
tides, syzygy, apogee, perigee, tidal bore.

 Effects of tides.

4. Waste
management

Concept of
waste

 ˛Concept of waste with reference to waste
derived from the locality. Classification of waste
– solid, liquid, gaseous, toxic and non-toxic
waste.

 Brief concept of sources of waste – domestic
waste, industrial waste, agricultural waste,
municipal waste, organic waste, biomedical
waste, radioactive waste; effect of waste on
environment.

Sources of
waste and
its effects

Methods and
importance
of waste

management

 ˛Concept of waste management – reduction,
reuse and recycling.

 Processes of solid, liquid and gaseous waste
disposal and management– segregation of waste
(bio-degradable, non bio-degradable) landfill,
composting, drainage, scrubber.

 Need for waste management.
 Role of students in waste management.
 Effects of waste disposal on Bhagirathi-Hooghly

river– A case study.

a) Concept of
ocean cur-

rents, causes
of origin of
ocean cur-
rents (de-

scriptions of
ocean cur-

rents of
different

oceans not
required)
specific

influence of
ocean cur-

rents through-
out the world

Hydrosphere3.  Concept of ocean currents (comparison with
waves), types– warm and cold currents.

 Causes of origin of ocean currents – earth’s
rotation, wind, temperature and salinity of ocean
water, density of ocean water, melting of ice,
shape of coastline, seasonal variations.

 Effects of ocean currents on earth– formation
of banks and its commercial importance, coastal
climate, climate change (ocean currents of
different oceans to be shown in a full page world
map).

3 3

3 2

6 5

Group – B: Environmental  Geography

Unit
No.

Objectives / Competency
No. of
pages

No. of
PeriodsTopic Sub-topic
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c) Water
resources of

India

 ˛˛Brief overview of water resources of India —
rivers (only the description of the courses of
Ganga, Indus, Brahmaputra, Narmada, Tapi,
Mahanadi, Godavari, Krishna, Kaveri rivers),
distribution of lakes, water bodies, canals and
their importance in human life.

 Means of irrigation (well, tube well, canal),
advantages and disadvantages, overuse of
ground water and its impact.

 Multi purpose river valley project– mention some
important river valley projects.
The Damodar Valley Corporation– A case study.

 Conservation of water– importance and
methods (Watershed Development, Rain Water
Harvesting).
Role of Tamil Nadu in rain water harvesting –
A case study.

d) Climate
of India

 Regional variations in climate of India.
 Factors affecting the climate of India– location

and latitudinal extension, role of the Himalayas,
relief, distance from the sea (continentality),
monsoon winds, jet stream, tropical cyclone and
Western Disturbances, El Nino and La-Nina.

 Monsoon winds and seasonality in India–
summer, rainy season, retreating monsoon,
winter.

 Impact of monsoon rainfall on soil, natural
vegetation, agriculture (mentioning flood and
drought).

 Physiographic divisions of India–
 The northern mountainous region
 The plains of northern India
 The peninsular plateau
 The coastal plains
 The islands

 Significance of physiographic divisions.

India-
Introduction

a) Location,
Administrative

divisions

 Geographical Location, Extent, Boundaries.
 Brief history of demarcation of provinces of

India after independence.
 Existing Provinces and Union Territories of India.

5.

b) Physio-
graphy of

India

India–
Physical

Environment

Group - C : Regional Geography

2 1

8 3

6 4

5 3

Unit
No.

Objectives / Competency
No. of
pages

No. of
PeriodsTopic Sub-topic
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e) Soils in

India

 Types of soils (Alluvial soil, Black soil, Red soil,
Laterite soil, Desert soil, Mountain soil),
composition, characteristics (colour, texture,
minerals, crops associated), regional distribution.

 Soil erosion, causes of soil erosion (surface runoff,
wind, nature of rainfall, topography, pressure of
excessive population on land, overgrazing,
unscientific mining, landslide, deforestation,
conventional method of farming), regions of soil
erosion.

 Consequences of soil erosion– loss of top layer of
fertile soil, fall of ground water table and reduction
in soil moisture,expansion of desert region, frequent
occurrence of flood and drought, increasing siltation
in canals and rivers, increasing landslide, hindrance
in economical prosperity and cultural development.

 Prevention of soil erosion and soil conservation–
tree planting, Terrace farming, Contour ploughing,
Strip cropping, Gully ploughing, prevention of
Jhoom cultivation.

5 4

f)  Natural
vegetation of

India

 Types of vegetation (Tropical Evergreen Forest,
Tropical Deciduous Forests, Tropical Desert
Forests, Montane Forests, Littoral Forests) regional
distribution, characteristic features, uses.

 Need for conservation of forests and its measures–
prohibition of indiscriminate deforestation, reduction
of felling of premature trees, use of alternate source
of energy instead of fuel wood, prevention of forest
fire, control of diseases of forest trees chemically
and biologically, controlled grazing of cattle,
afforestation and reforestation, adoptation of forest
management like felling of mature trees and selective
tree felling operations, people’s participation).

 Social-forestry and Agro-forestry.
India-

Economic
environment

a) Agriculture
in India —

characteristics
of Indian

agriculture,
types (on the
basis of crops
and seasons),
production and
distribution of
major crops

(Rice, Wheat,
Millet,

Sugarcane,
Cotton, Tea,

Coffee)

 ˛ ˛Major characteristics of Indian agriculture
(subsistence agriculture, pressure of population,
predominance of animal force, dependence on
monsoon, uses of irrigation, small size of land holding,
uncontrolled uses of pesticides and chemical
fertilizers, predominance of food crops, insignificant
place to given fodder crops, variety of food crops.

 Classification of crops on the basis of uses– food
crops, fibre crops, plantations, others.

 Classification of crops on the basis of season–
kharif, rabi, zaid. Favourable geographical
environment (physical & economical), distribution,
production and trade of major crops.

 Problems of Indian agriculture and their solutions.
 Causes of agricultural prosperity in Punjab, Haryana–

A case study.

8 5

4 3

Unit
No. Objectives / Competency

No. of
pages

No. of
PeriodsTopic Sub-topic
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c) Population
of India -

Census and
demographic

characteristics
in brief,

growth of
population,
sustainable

development,
causes of

variation in
population

distribution ,
density of
population,

urbanisation,
problems of
urbanisation

 Brief overview of census.
 Basic demographic information about population

of India (total population, male, female, annual
and decadal population growth rate, adult
population, child population, dependent
population, literacy rate, unemployed population,
life expectancy, child mortality rate, percentage
of population engaged in primary, secondary,
tertiary and other sectors– figures only,
according to 2011 census).

 Concept of population growth and sustainable
development.

 Factors influencing the regional distribution of
population in India.

 Concept of density of population.
 Causes of emergence of town and cities by

concentration of gathering of population at
locations favourable to human livelihood.

 Problems of urbanisation in India– unplanned
urbanisation, peoples tendency to settle in cities,
lack of infrastructure (settlement, transport,
health, education, electricity, problems related
to sewage system).

d) Transport
and communi-
cation system

of India–
Importance

and modes of
transport,

major
seaports and
international
airports in

India

 Importance of transport.
 Modes of transport.
 Importance of railways and roadways (Golden

Quadrilateral, north-south-east-west corridors,
national highways, state highways).

 Waterways– Inland and sea, major seaports. ˚
 Airways– location of national and international

airports.
 Other transportation systems– Importance of

ropeway, pipeline, underground railways.
 Modern communication system–  internet, e-

mail, cell phone etc.

5 4

4 3

b) Industries
in  India—
Iron and

Steel industry,
Cotton textile,
Engineering,
Petrochemi-

cal, Auto-
mobile and
Information
technology

 Factors affecting the location of industries
(importance of raw material, water, electricity,
transport, labour, market, capital etc.), concept
of pure and impure raw materials.

 Classification of industries on the basis of nature
of raw materials (agro-based, animal-based,
forest-based, mineral-based).

 Causes of development of the mentioned
industries (with reference to their locations).

6 5

Unit
No.

Objectives / Competency No. of
pages

No. of
PeriodsTopic Sub-topic
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N.B

i) Pages alloted for written content, diagrams, illustrations, photographs, maps, tables, graphs – 112

ii) Full page coloured map on the following topics – 16 pages

World map of major climatic regions

World map of ocean currents

Map of India-

1. Political 2. Physiography

3. Drainage 4. Climate (rainfall + Monsoon wind direction)

5. Soil 6. Natural vegetation

7. Crops– rice, wheat, millet 8. Crops– tea, coffee

9. Crop– sugarcane, cotton 10. Industry

11. Density of population– population density region

12. Transport– roadways, railways, airways (airport), waterways (inland, sea)

 5' × 5' grid  should be chosen from toposheet (1 : 50000) and satellite images  of the same area
and copies of each should be printed full page in text books.

iii) Pages allotted for exercise – 14

iv) Total pages allotted for entire text book – 112 + 16 + 14 = 142

Cover, Title page, Introduction, Content page, curriculum and syllabus etc. are not included in the
above mentioned page limit. Maximum page limit is relaxable by 5%.

Satellite
imagery and
Topographi-

cal map

Satellite
imagery and
Topographi-
cal map —

concept,
differences,

uses of
scales on

Topographi-
cal map,

characteris-
tics and uses

of satellite
image

 General concept of Satellite imagery and
Topographical map.

 Differences between Satellite imagery and
Topographical map.

 Uses of different types of scale on Topographi-
cal map.

 Steps in acquisition of satellite image.

 Characteristics of satellite image.

 Uses of satellite image and its importance.

456.

Unit
No.

Objectives / Competency No. of
pages

No. of
PeriodsTopic Sub-topic

112      76

Group – D : Satellite imagery and Topographical map
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Specific Guidelines for Textbook Preparation

1. clear and unambiguous textual language supported by attractive CMYK coloured illustrations and
photographs to place geography in the student’s everyday context

2. background knowledge should be utilised as the starting point of contextualization

3. to enhance the fundamental ideas of the learners, fun filled activities like-interesting questions, cross word
puzzles, concept mapping, drawing diagrams and explaining them, graphs and photographs study, map
work, preparing models, completing a table, preparing posters, creative writing, topic for group discussion,
report writing, survey, citing examples–should be incorporated in the textbook

4. additional and structured information encourage active and integrated learning

5. rote learning should be discouraged

6. a special section on questions should be included in the text book on HOTS (Higher Order Thinking
Skills) to develop skills of enquiry and application

7. theme-wise ‘glossary’ should be enclosed to explain the keywords and terms

8. the language of the textbook should not be complicated. The sentences should be short and meaningful

Guidelines for framing questions

The following types of question may be framed –

i) Map Work (Physical & Economic Geography of India) - 1 mark each. ii)  Multiple Choice Type Questions
(MCQ) -  one correct answer among four options - 1 mark each. iii) Very Short Answer Type Questions (VSA)
- It may includes fill in the blanks, true-false, match the column, one or two words answer - 1 mark each.
iv) Short Answer Type Questions (SA) - 2 marks each. v) Explanatory Answer Type Questions - questions to be
set for compare/ contrast/ reasoning - 3 marks each. vi) Long Answer Type Questions (LA) - 5 marks each.
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