
†Çüx\˜ÐII =¶#= ‰×s~¡ x~Œà}‰§GO =°i†Çò ‰×s~¡^�Î~¡à‰§GO - II

†Çüx\˜ÐIIB q‹¬~¡ûH› „¬̂ ¥~ŒÖ�°, "Œ\÷ q‹¬~¡û#

Ju‹¬æ�æ ‹¬=¶^�¥# ã„¬‰×ß�°

1. =$H›ø ‰×$OQê�°, =$H›ø ‹¬¶HÆêàOä›½~Œ�° JO>è Uq°\÷ ?

[. =üã Ç̀„²O_ÈO Î̂=Þƒ�ìQ®O…Õ L#ß ‰×OMìHê~¡ x~Œà}ì�#° =$H›ø ‰×$OQê�° JO\ì~¡°. =$H›ø ‰×$OQê�

†³òH›ø "³ò# Í̂e# Hù#�#° =$H›ø ‹¬¶HÆêàOä›½~Œ�° Jx JO Î̂°~¡°.

2. ƒÿi“x ‹¬ëOƒ�ì�° JO>è Uq°\÷ ?

[. =üã Ç̀„²O_ÈO Î̂=Þƒ�ìQ®O…Õ L#ß ‰×OMìHê~¡ =$H›ø ‰×$OQê�#° "Í~¡°KÍ‹¬¶ë =�ø� ã‡Ú`ŒÖ�° (Projections)

LO\ì~ò. g\÷x ƒÿi“x ‹¬ëOƒ�ì�° JO\ì~¡°.

3. =üã Ç̀„²O_ÈO…Õ ãH÷†Ç¶ Ç̀àH›, x~Œà}ì Ç̀àH› ã„¬=¶}O Uk ? nx…Õx ï~O_È° =òY¼"³°Ø# x~Œà}ì Ç̀àH› ã„¬=¶}ì�°

Uq ?

[. =üã Ç̀„²O_ÈO †³òH›ø ãH÷†Ç¶ Ç̀àH›, x~Œà}ì Ç̀àH› ã„¬=¶}O Ð <³ã‡�<£ …è̂ ¥ =$H›øã„¬=¶}O.

=$H›øã„¬=¶}O…Õ ï~O_È° =òY¼"³°Ø# ƒ�ìQê�°O\ì~ò. Jq 1. =¶bæ�y†Ç°<£ Í̂‚¬ìO, 2. ‹¬O=o Ç̀ <Œ ×̂O.

4. =�ø�O, [H±�\ì "³°_È°�Ás <³ã‡�<£� =° �̂Î¼ Í̀_¨�° ³̀�°„¬O_�.   

[. KŒ…ì =$H›ø ã„¬=¶}ì� †³òH›ø =¶bæ�y†Ç° Í̂‚¬ìO =$H›ø =�ø�…Õ LO_�, Ì‚ìhÁtH›¼O KŒ…ì z#ßQê LO_�

Hùkí ƒ�ìQ®O Î̂=Þ…ÕH÷ "Œ¼„²Oz LO@°Ok. W…ìO\÷ "Œ\÷x ==��øø��  ==$$HH››øø  ã„¬=¶}ì�° JO\ì~¡°. ==��øø��

==$$HH››øø  ãã„„¬¬==¶¶}}ìì��……ÕÕ  ""ŒŒªª��ïï~~HHêê““  LO_È̂ Î° …è̂ ¥ H©Æ}÷Oz LO@°Ok.

Hùxß =$H›ø ã„¬=¶}ì�° =$H›ø Î̂=Þä›½ Î̂Q®¾~¡Qê LO_�, Ì‚ìhÁtHê¼�° KŒ…ì ‡Ú_È=ôQê LO_� Î̂=Þ …Õ„¬e

ƒ�ìQêxH÷ KÍ~¡̀ Œ~ò. g\÷x [[HH±±��\\ìì  ""³³°°__ÈÈ°°��ÁÁss  =$H›ø ã„¬=¶}ì�° JO\ì~¡°. g\÷…Õ ƒìQê Ja�=$kœ K³Ok#

"Œª�ï~Hê“ LO@°Ok.

5. Q®°KÇó�Qê�<Œxß x~¡ÞzOKÇO_�.

[. ƒº=°<£ Q®°oH› ä›½‚¬ì~¡O…èx ã Î̂=„¬ô xH›~¡ „Ô_È#O H›O>è QQËËÁÁqq°°~~¡¡°°��‹‹¹¹……ÕÕxx  xH›~¡ „Ô_È#O Zä›½ø=Qê LO@°Ok.

JO Î̂°=�Á ~¡H›ëO…Õx h ×̂Ã¤, h\÷…Õ H›iy# „¬̂ ¥~ŒÖ�° ƒº=°<£ Q®°oH›� ä›½_¨¼� …Õx ‹¬ë~Œ� ^¥Þ~Œ

„Ô_È#Qê�#O K³Ok ƒº=°<£ Q®°oH› ä›½‚¬ì~¡O…ÕH÷ KÍ~¡°`Œ~ò. D ã„¬ãH÷†Ç°<Í QQ®®°°KKÇÇóó��QQêê��##OO  JO\ì~¡°.

6. öH‰×<ŒoHê Q®°KÇó�Qê�# ö~@°#° xiÞzOKÇO_�.

[. ï~O_È° =üã`Ç„²O_¨�° xq°‘�xH÷ L`ÇæuëKÍÀ‹ Qêe`Ç ã^Î= „¬i=¶}ìxß öH‰×<ŒoHê Q®°KÇó� Qêe Ç̀ö~@°

JO\ì~¡°. P~ËQ®¼=O Ç̀°_³á# =¼H÷ë…Õ Qêe Ç̀ö~@° ‹¬°=¶~¡° 125 q°.b/x LO@°Ok.

7. Ç̀„¬æx‹¬i „¬ô#—‰Õ+¬} JO>è Uq°\÷ ? Wk <³ã‡¦�<£…Õx U ƒ�ìQ®O…Õ [~¡°Q®° Ç̀°Ok ?

[. P~ËQ®¼=O Ç̀°_³á# =¼H÷ë…Õ öH‰×<ŒoH› Q®°KÇó�Qê�#ö~@° ‹¬°=¶~¡° 125 q°IIb/xII JO>è ~ËAä›½ 180 bII

LO@°Ok. WO Î̂°…Õ 85% Qêe Ç̀ ã Î̂=O Z„¬C_È¶, Z…ìO\÷ x†Ç°Oã Ç̀} …èä›½O_¨ Ì‚ìhÁ tH›¼„¬ô J=~Ë‚¬ì,

P~Ë‚¬ì<ŒoH› ^¥Þ~Œ „¬ô#—‰Õ+¬} K³O Î̂° Ç̀°Ok. nh<Í Ç̀„¬æx ‹¬i „¬ô#—‰Õ+¬} JO\ì~¡°.
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8. [H±�\ì QêÁ=°~¡°…ì…˜ H›}ì�°, =¶ä›½¼� _³<Œ�� Í̀_¨�#° ³̀�„¬O_�.

[. =¶ä›½¼�_³<Œ� „¬H›ø ƒ�ìQ®O`Ë ‡�@° Ja�"Œ‚²ì �̂Î=°xH› QË_È� #°#°„¬ô H›O_È~¡ H›}ì�°Qê ~¡¶‡�O Ç̀~¡O

K³O Î̂°`Œ~ò. D H›}ì�#° [H±“\ì QêÁ=°~¡°…ì~Ÿ H›}ì�° JO Î̂°~¡°.

Î̂¶~ŒãQ® ‹¬O=o Ç̀ <ŒoH› Ja�"Œ‚²ì �̂Î=°x`Ë J Ç̀°ä›½øO@°Ok. D ƒ�ìQ®O…Õ <ŒoH› ƒ�ìQ®O…Õx H›}ì�°

ƒìQê Î̂@“OQê LO\ì~ò. g\÷ JxßO\÷x H›e„² =¶ä›½¼…ì _³<Œ� JO^Î°~¡°.

9. [H±�\ì QêÁ=°~¡°…ì~Ÿ „¬iH›~¡O JO>è Uq°\÷ ?

[. =¶ä›½¼� _³<Œ� [H±�\ì QêÁ=°~¡°…ì~Ÿ H›}ì�° H›e‹² U~¡æ_�# ^¥xx [H±�\ì QêÁ=°~¡°…ì~Ÿ „¬iH›~¡O JO\ì~¡°.

10. ï~x<£, ï~xß<£ ZO*ÿá=ò� =°^�Î¼`Í_¨ U=°\÷ ?

[. ï~x<£ : [H±�\ì QêÁ=°~¡°…ì~Ÿ „¬iH›~¡O…Õx [H±�\ì QêÁ=°~¡°…ì~Ÿ H›}ì�° ï~x<£ J<Í ZO*ÿá=ò#° ã‹¬qª�ë~ò.

D ZO*ÿá"£° JOl†³¶>ÿx�<Ë[<£#° POl†³¶>ÿx�<£Qê =¶~¡°‹¬°ëOk.

ï~xß<£ : Wk t‰×Ã=ô� [~”¡~¡ ~¡‹¬O…Õ LO_Í XH› ZO*ÿá"£°, Wk ‡��…Õx ïH‹²<£ J<Í ã‡é\©<£#°, HêeÂ†Ç°O

J†Ç¶#°� ‹¬=°H›ÆO…Õ HêeÂ†Ç°O ‡�~ŒöH‹²<Í\˜Qê =¶~¡°‹¬°ëOk.

11. ã Î̂"Œa�‹¬~¡} ãH›=° Ç̀ JO>è Uq°\÷ ?

[. h~¡°, h\÷…Õ H›iy LO_Í ã^¥q`Œ�#° ‹¬=°`Œ‹²Öu…Õ LOKÇ°@ Hù~¡ä›½ x~¡Þ‚²ìOKÍ ã„¬ãH÷†Ç°#° ã Î̂"Œa�‹¬~¡}

ãH›=° Ç̀ JO\ì~¡°.

12. =üã Ç̀O U~¡æ_È@O…Õ H›iâH› <Œã\÷†Çòi\÷H± Ì„Ì„å“_£ ‡�ã Ç̀ Uq°\÷ ?

[. Jk�H›OQê ~¡H›ëO †³òH›ø „¬i=¶}O Ì„~¡Q®_ÈO =�Á, Q®°O_³ ä›½_� H›iâH›…Õ ~¡H›ë ã„¬"Œ‚¬ìO Ì„iy ^¥x QË_È�°

ª�Q®_ÈO =�Á H›iâHê <Œã\÷†Çòi\÷H± Ì„Ì„å“_£ q_È° Î̂� J=ô Ç̀°Ok. Wk ‹¬g°„¬ ‹¬O=o Ç̀ <Œ ×̂O = Î̂í h~¡°, Na+

� ‰Õ+¬}#° Ç̀y¾‹¬°ëOk.

‹¬æ�æ ‹¬=¶ �̂¥# ã„¬‰×ß�°
1. #ã Ç̀[x q‹¬~¡ûHê�#° J#°‹¬iOz ‹¬H›‰õ~¡°Hê�#° L^¥‚¬ì~¡}�`Ë Q®°iëOKÇO_�.

[. #ã`Ç[x q‹¬~¡ûHê�#° J#°‹¬iOz ‹¬H›‰õ~¡°Hê�#° =ü_È° ~¡Hê�°Qê =s¾H›iOKŒ~¡°. Jq

1. J"³¶à<Ë>ÿeH± [O Ç̀°=ô�° : J"³¶àx†Ç¶#° =òY¼ #ã Ç̀[x =¼~¡Ö„¬̂ ¥~¡ÖOQê q‹¬iûOKÍ [O Ç̀°=ô�#°

J"³¶à<Ë>ÿeH±  [O Ç̀°=ô�x JO\ì~¡°.

L^¥ : J‹²Ö KÍ„¬�°

2. †Çüi†³¶>ÿeH± [O Ç̀°=ô�° : †Çüi†Ç¶#° =òY¼ #ã Ç̀[x =¼~¡ÖOQê q‹¬iûOKÍ [O Ç̀°=ô�#°

†Çüi†³¶>ÿeH± [O Ç̀°=ô�° Jx JO\ì~¡°.

L^¥ : "Œ#‡�=ò�°, =°$ Î̂°…ì‹²Ö KÍ„¬�°, KŒ…ì =~¡ä›½ Lƒ�’†Ç° KÇ~Œ�°, H©Æ~¡̂ ¥�° †Çüi†Ç¶#° q‹¬iûª�ë~ò.

3. †ÇüiHË>ÿeH± [O Ç̀°=ô�° — †ÇüiH± P=¶Áxß =òY¼ #ã Ç̀[x =¼~¡ÖOQê q‹¬iûOKÍ [O Ç̀°=ô�#°

†ÇüiHË>ÿeH±  [O Ç̀°=ô�° Jx JO\ì~¡°.

L^¥ : ‹¬s‹¬$‡��°, „¬ä›Æ½�°
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2. =üã Ç̀„²O_ÈO x�°=ôHË Ç̀ „¬@O wz ƒ�ìQê�#° Q®°iëOKÇO_�.

[.

3. =¶#= =üã`Ç„²O_ÈO JO`Çiß~Œà}ìxß q=iOKÇO_�.

[. =üã`Ç„²O_ÈO zä›½ø_È° yO[ PHê~¡O…Õ LO_�, "³�°„¬e`Ç�O ä›½Oƒ�ìHê~¡OQê#°, …Õ„¬e `Ç�O =°^�Î¼

Ì‚áì�"£° J<Í …Õ`³á# <ùä›½ø`Ë LO@°Ok.

* =üã Ç̀„²O_ÈO x�°=ôHË Ç̀…Õ ï~O_È° xií+¬“ ƒ�ìQê�° H›x„²ª�ë~ò. Jk "³�°„¬e =�ø�O, …Õ„¬e Î̂=Þ.

* Î̂=Þ J<ÍH› ‰×OMìHê~¡ x~Œà}ì�°Qê qƒ�’lO„¬|_È° Ç̀°Ok. g\÷x =$H›ø ‰×$OQê�° Jx JO\ì~¡°.

* D =$H›ø ‰×$OQê�#° "Í~¡°KÍ‹¬¶ë =�ø� ã‡Ú`ŒÖ�° LO\ì~ò. g\÷x ƒÿi“x ‹¬ëOƒ�ì�° JO\ì~¡°.

* =$H›ø‰×$OQê� "³ò# Í̂e# Hù#�#° =$H›ø ‹¬¶HÆêàOä›½~Œ�° JO\ì~¡°.

* ã„¬u =$H›ø ‰×$OQ® P �̂¥~¡O =�ø�O, Î̂=Þ =° �̂Î¼Q®� ‹¬i‚¬ì Î̂°í #°Oz U~¡æ_� =$H›ø ‹¬¶HÆêàOä›½~¡O…Õ

JO Ç̀=°=ô Ç̀°Ok.

* Q®~Œ@° PHê~¡ã^Ë}÷ U~¡æió# H›„¬C…ìO\÷ öHeÌ‹‹¹…ÕH÷ =$H›ø ‹¬¶HÆêàOä›½~Œ�° KùKÇ°óHùx LO\ì~ò.

ã^Ë}÷ =üã`Ç„²O_ÈO "³�°„¬eH÷ =üã`Ç<Œˆ×OQê U~¡æ_È°`Ç°Ok.

* =üã Ç̀„²O_ÈO…Õ ‹¬°=¶~¡° XH› q°e†Ç°<£ x~Œà}ì Ç̀àH›, ãH÷†Ç¶ Ç̀àH› =$H›ø ã„¬=¶}ì�° LO\ì~ò.

* =üã Ç̀ „²O_ÈO…Õ Q®� Ì‚áì�"£° ^¥Þ~Œ<Í =$H›ø �̂Î=°x <Œ_È°�°, =üã Ç̀„²O_ÈO…Õx J…ìöQ =$H›ø‹²~¡,

=$H›ø<Œ ×̂O |†Ç°\÷H÷ =ª�ë~ò.  

4. QêÁ=°~¡°…ì~Ÿ Qê�#ö~@° ‹ÔÞ†Ç° x†Ç°Oã Ç̀} †Ç¶OãuH›̀ Ç#° ³̀�„¬O_�.

[. =üã Ç̀„²O_¨�°, QêÁ=°~¡¶…ì~Ÿ Qê�<Œö~@° x†Ç°Oã Ç̀}ä›½ ‹ÔÞ†Ç° x†Ç°Oã Ç̀} =¼=‹¬Ö#° H›ey LO@°Ok.

D ‹ÔÞ†Ç° x†Ç°Oã Ç̀}#° [H±�\ì QêÁ=°~¡¶�~Ÿ „¬iH›~¡O x~¡Þ‚²ì‹¬°ëOk. ã„¬u=$H›ø ã„¬=¶}O…Õ Ja�"Œ‚²ì

�̂Î=°xH› Î̂¶~¡‹¬Ö ‹¬O=o Ç̀ <ŒoH›̀ Ë ‹¬O|O �̂¥xß U~¡æ~¡°óHù<Í ã‡�O Ç̀O…Õ [H±�\ì QêÁ=°~¡°…ì~Ÿ „¬iH›~¡O

LO@°Ok. =¶ä›½¼�_³<Œ�, *ÿH±�\ì QêÁ=°~¡°…ì~Ÿ H›}ì�° H›e‹² [H±�\ì QêÁ=°~¡°…ì~Ÿ „¬iH›~¡O U~¡æ_È°`Ç°Ok.

öH‰×<ŒoHê Q®°KÇó� ~¡H›ë ã„¬"Œ‚¬ìO/~¡H›ë„Ô_È#O …è̂ ¥ Qê�#ö~@° „¬_�‡é~ò#„¬C_È° [H±�\ì QêÁ=°~¡°…ì~Ÿ

H›}ì�° K³á̀ Ç#¼„¬~¡KÇ|_� ~¡H›ëO…Õx ï~x<£ J<Í ZO*ÿá"£° q_È° Î̂� J†Í°¼…ì KÍ‹¬°ëOk. D ZO*ÿá"£°

POl†³¶>ÿx�<£#° POl†³¶>ÿx�<£ Ð I Qê, POl†³¶>ÿx�<£ H›#Þi“OQ· ZO*ÿá"£° =�Á POl†³¶>ÿx�<£  Ð II
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Qê =¶~¡°`Ç°Ok. POl†³¶>ÿx�<£ Ð II Jk�=$H›ø ãQ®OkŠ…Õx =�ø…ìxß ãÀ„ö~„²Oz P…ÕÛ‹²“~Œ<£ ‚¬ð~Ëà#°#°

ã‹¬qOKÍ@@°Á KÍ‹¬°ëOk. P…ÕÛ‹²“~Œ<£ Î̂¶~ŒãQ® ‹¬O=o Ç̀ <Œ ×̂O, ‹¬OãQ®‚¬ì} <Œ ×̂O #°Oz Na+, h\÷ „¬ô#—

‰Õ+¬}#° ãÀ„ö~„²OKÇ_ÈO =�Á =üã Ç̀O…Õ g\÷ #+¬“O [~¡Q®̂ Î°. JO Í̀Hêä›½O_¨ K+ J†Ç¶<£�#°

ã‹¬qOKÇ_ÈO…Õ P…ÕÛ‹²“~Œ<£ =òY¼‡�ã Ç̀ =‚²ì‹¬°ëOk. nx=�Á ~¡H›ë„Ô_È#O =°i†Çò QêÁ=°~¡°…ì~Ÿ Qê�# ö~@°

Ì„~¡°Q®°`Œ~ò.

5. q‹¬~¡û#…Õ Hê…è†Ç°O, T„²iu Ç̀°ë�°, KÇ~¡àO ‡�ã Ç̀#° q=iOKÇO_�.

[. =üã Ç̀„²O_¨�ä›½ J Î̂#OQê Hê…è†Ç°O, T„²iu Ç̀°ë�° =°i†Çò KÇ~¡àO =¼~¡Ö „¬̂ ¥~ŒÖ� q‹¬~¡û#ä›½

`Ë_Èæ_È`Œ~ò.

Hê…è†Ç°O : Hê…è†Ç°O =°# ‰×s~¡O…Õ Ju Ì„ Î̂í ãQ®OkŠ. =†Ç°‹¬°_�y# (RBC) � #°Oz qzó�uë K³Ok#

‚Ôì"³¶QËÁa<£#° ƒÿá…˜=~¡âHê…ÿá#, ƒÿá…˜~¡¶a<£, ƒÿá…˜=iÛ<£Qê =¶~¡°‹¬°ëOk. D =~¡âHê�° Ì„á̀ Ç¼~¡‹¬O…Õ

P‚¬ð~¡<Œˆìxß KÍi q‹¬iûO„¬|_È̀ Œ~ò. Hê…è†Ç°O Hù…ÿ‹²“~Œ…˜, „¬̀ Ç#O K³Ok ‹²“~Œ~ò_£ ‚¬ð~Ëà<£�#°, Hùxß

q@q°<£�#°, =°O^Î°�#° Ì„á`Ç¼~¡‹¬O`Ë ‡�@° q‹¬iû‹¬°ëOk.

T„²iu Ç̀°ë�° : ª� �̂¥~¡} ‹²Öu…Õ T„²iu Ç̀°ë�° ~ËAä›½ 18 bII CO2 #° 300 Ð 500 q°IIb h\÷x ( Í̀=°)

"³�°„¬eH÷ „¬O„¬ô`Œ~ò. JO Í̀Hêä›½O_¨ ƒì+¬æj� „¬̂ ¥~ŒÖ�#° T„²iu Ç̀°ë�° "³�°„¬eH÷ „¬O„²ª�ë~ò. 

KÇ~¡àO : =¶#=ô_� KÇ~¡àO…Õx ï~O_È° ~¡Hê� ãQ®O �̂Î°�° "Œ\÷ ãª�=Hê�`Ë Hùxß „¬̂ ¥~ŒÖ�#° q‹¬iûª�ë~ò.

i) À‹Þ Î̂ãQ®O Š̂Î°�° : À‹Þ Î̂O (K³=°@)#° ã‹¬qª�ë~ò. ‰×s~¡ L„¬i Ç̀…ìxH÷ KÇ�°= KÍ†Ç°_ÈO nx ã„¬̂ ŠÎ=° qk�,

JO`ÍHêä›½O_¨ Wk (NaCl) Hùkí‡�\÷ †Çüi†Ç¶#°, …ìH÷“H± P=¶Áxß "³ò Î̂…ÿá# "Œ\÷x `ù�y‹¬°ëOk.

ii) KKÇÇ~~¡¡àà==ªª��ããQQ®®OO^̂ŠŠÎÎ°°��°°  : ³̀á�ãQ®O Š̂Î°�° "‹Ô|O" #° ã‹¬qª�ë~ò. nx ^¥Þ~Œ ‹‹ÔÔ““~~ŒŒ……˜̃��,,  ÌÌ‚‚ááììãã__ËËHHêê~~¡¡ÄÄ<<££��,,

""ŒŒHH±±����##°°  `ù�yª�ë~ò. D ãª�=H›O KÇ~¡àOÌ„á ~¡H›Æ}Qê ³̀á�O „¬î Ç̀#° U~¡æ~¡°‹¬°ëOk.

n~¡É ‹¬=¶ �̂¥# ã„¬‰×ß�°
1. =¶#= q‹¬~¡ûH› =¼=‹¬Ö#°, =$H›ø ã„¬=¶}O x~Œà}ìxß q=iOKÇO_�.

[. =¶#=ô_� q‹¬~¡ûH› =¼=‹¬Ö…Õ XH› [ Ç̀ =üã Ç̀„²O_¨�°, XH› [ Ç̀ =üã Ç̀<Œˆì�°, XH› =üã`Œ‰×†Ç°O, ã„¬À‹H›O

LO\ì~ò.

=üã`Ç„²O_¨�° : Wq zä›½ø_È° yO[ PHê~¡O…Õ, =ò^Î°~¡° Z~¡°„¬ô ~¡OQ®°…Õ H›‰õ~¡°^ÎO_¨xH÷ W~¡°"³á„¬ô…ì

z=i L~¡—H›‰õ~¡°H›O, =ü_È= H›\÷ H›‰õ~¡°H›O =° �̂Î¼…Õ u~Ë POã Ç̀"Í+¬“# Ç̀ÞKÇO`Ë P=iOKÇ|_� ‰×s~¡ä›½_¨¼xH÷

J Ç̀°Hùøx LO\ì~ò. Hê…è†Ç°O =�Á Z_È=° =üã Ç̀„²O_ÈO H›O>è ä›½_� "³á„¬ôk HùkíQê kQ®°=ôQê J=°i

LO@°Ok.

=üã Ç̀„²O_ÈO "³�°„¬e Ç̀�O ä›½Oƒ�ìHê~¡OQê#° …Õ„¬e Ç̀�O „¬ô\ìHê~¡OQê LO_� =° �̂Î¼…Õ Ì‚áì�"£° J<Í

<ùä›½ø LO@°Ok. Ì‚áì�"£° ^¥Þ~Œ<Í =$H›ø �̂Î=°x, <Œ_È°�° =üã Ç̀„²O_ÈO…ÕH÷, =$H›ø‹²~¡ =$H›ø<Œ ×̂O |†Ç°\÷H÷

=ª�ë~ò. =üã Ç̀„²O_¨xß P=iOz Î̂$_È"³°Ø# Ç̀O Ç̀°†Çò Ç̀ Q®°oH› LO_� …Õ„¬e =°$ Î̂° Ç̀…ìxß ~¡H÷Æ‹¬°ëOk.

=üã`Ç<Œˆì�° : Wq =üã Ç̀„²O_¨� ã^Ë}÷ #°Oz "³�°=_Í ‹¬#ß\÷ ³̀�Á <Œˆì�°. g\÷ ä›½_¨¼� Ç̀�O
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=° �̂¥¼O Ç̀~¡ L„¬H›̂ ×KÍ U~¡æ_�Ok. Wq H÷OkH÷ ã„¬†Ç¶}÷Oz =üã`Œ‰×†Ç°O…ÕH÷ ³̀~¡KÇ°ä›½O\ì~ò.

=üã`Œ‰×†Ç°O : =üã`Œ‰×†Ç°O ƒèi„¬O_È° PHê~¡O…Õ Q®� H›O_È~¡†Çò Ç̀ J=†Ç°=O. Wq L Î̂~¡ ä›½‚¬ì~¡O

kQ®°= =° �̂Î¼ƒ�ìQ®O…Õ LO_Í x�°= HË‰×O. =üã`Œ‰×†Ç° "³°_Èƒ�ìQ®O ã„¬À‹H›O…ÕH÷ ã„¬"Ít‹¬°ëOk. ã„¬À‹H›O

¢‹Ôë�…Õ †³¶x ~¡Oã �̂ÎO = Î̂í, „¬ô~¡°+¬μ�…Õ "Í°‚¬ì#O Hù# = Î̂í ³̀~¡KÇ°HùO@°Ok.

==$$HH››øø  ãã„„¬¬==¶¶}}  xx~~ŒŒàà}}OO  :: XHùøH›ø =üã Ç̀„²O_ÈO…Õ ‹¬°=¶~¡° XH› q°e†Ç°<£ x~Œà}ì Ç̀àH›, ãH÷†Ç¶ Ç̀àH›

=$H›ø ã„¬=¶}ì�° LO\ì~ò. ã„¬u =$H›ø ã„¬=¶}O…Õ =¶bæ�y†Ç°<£ Í̂‚¬ìO =°i†Çò =$H›ø<ŒoH› J<Í

ï~O_È° ƒ�ìQê�°O\ì~ò.

i) =¶bæ�l†Ç°<£ Í̂‚¬ìO : Wk =üã Ç̀<ŒoH› ã‡�~¡Oƒ�’ƒ�ìQ®O =üã Ç̀„²O_È =�ø�O…Õ LO@°Ok. nx…Õ

ƒ�º=°<£Q®°oH›, ~¡H›ëöH‰×<ŒoHêQ®°KÇó�O J<Í ï~O_È° ƒ�ìQê�°O\ì~ò.

a) ƒº=°<£ Q®°oH› : ƒº=°<£ Q®°oH› ï~O_È°‡Ú~¡�…Õ xià Ç̀"³°Ø# y<³ß =O\÷ ƒ�ìQ®O. ã„¬u‡Ú~¡ XH› =~¡°‹¬…Õ
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L#ß =�ø� L„¬H›̂ ×̀ Ë U~¡æ_È° Ç̀°Ok. ƒº=°<£ Q®°oH› …Õ„¬e ‡�^¥H›}ì�° J<Í ã„¬̀ Í¼H› H›}ì�#° H›ey

LO@°Ok.

b) ~¡H›ë öH‰×<ŒoHêQ®°KÇó�O : ƒº=°<£ Q®°oH›…Õ Wq°_� L#ß ª�Oãn†Ç° ~¡H›ë<ŒoHê„¬ÁHÆêxß ~¡H›ëöH‰×<ŒoHêQ®°KÇó�O

…è̂ ¥ QËÁ"³°~¡°�‹¹ JO\ì~¡°. Wk =$H›ø �̂Î=°x #°Oz U~¡æ_�# Ja�"Œ‚²ì =$H›ø �̂Î=°xH›KÍ U~¡æ_È° Ç̀°Ok.

~¡H›ë<ŒoHê Q®°KÇó�O #°O_� ~¡Hêëxß Ç̀ä›½ø= "Œ¼‹¬O Q®� J„¬"Œ‚²ì =$H›ø �̂Î=°xH› f‹¬°ä›½‡é Ç̀°Ok. ƒº=°<£

Q®°oH› …Õ„¬e ‡Ú~¡…Õ Q®� ‡� Î̂ H›}ì�° ã„¬u öH‰×<ŒoH›#° KÇ°\÷“ LO\ì~ò. ‡� Î̂H›}ì�° zïHåø# J=°iH›̀ Ë

Qê�# peH›�° …è̂ ¥ peH› ~¡Oã �̂¥�° J<Í ‹¬¶H›Æà JO Ç̀~Œ�#° U~¡æ~¡°ª�ë~ò. öH‰×<ŒoH›�° JO Ç̀~¡

‹¬ë~¡H›}ì�ä›½ J<ÍH› ~¡Oã �̂¥�° …è̂ ¥ ‹¬°+²~Œ�° LO\ì~ò.

ii) =$H›ø <ŒoH› : Wk ƒº=°<£ Q®°oH› "³#°H›Q®� "³°_Èƒ�ìQ®O #°O_� U~¡æ_�# ‹¬#ßx, „¬�°KÇx <ŒoH›.

=$H›ø<ŒoH›#° =òY¼OQê =ü_È° ƒ�ìQê�°Qê Q®°iëOKÇ=KÇ°ó Jq ‹¬g°„¬ ‹¬O=o Ç̀ <ŒoH›, Ì‚ìhÁtH›¼O

=°i†Çò Î̂¶~ŒãQ® ‹¬O=o Ç̀ <ŒoH›.

a) ‹¬g°„¬ ‹¬O=o Ç̀ <ŒoH› : Wk ƒº=°<£ Q®°oH› Ç̀~¡°"Œ Ç̀ "³°eH›�° uiy# <ŒoH› ƒ�ìQ®O. =�ø�O`Ë Î̂=Þ

‹¬i‚¬ì Î̂°íä›½ Î̂Q®¾~¡Qê LO@°Ok.

b) Ì‚ìhÁtH›¼O : Wk ‹¬g°„¬ ‹¬O=o Ç̀ <ŒoH› Ç̀~¡°"Œ Ç̀ ã‡�~¡Oƒ�’=°†Í°¼ "U" PHê~¡O…Õ L#ß ‹¬#ß\÷ <ŒoH›.

Wk Î̂=Þ „¬in�†Ç° ƒ�ìQ®O…Õ ã‡�~¡Oƒ�’"³°Ø Î̂=Þ ^¥Þ~Œ ã„¬†Ç¶}÷Oz ‰×$OQê�…ÕH÷ ã„¬"Ít‹¬°ëOk. Ì‚ìhÁtH›¼O…Õ

J=~Ë‚¬ì<ŒoH›, P~Ë‚¬ì<ŒoH› J#° ƒ�ìQê�°O\ì~ò. P~Ë‚¬ì<ŒoH› „¬î~¡Åƒ�ìQ®O „¬�°KÇQê, „¬~¡ƒ�ìQ®O

=°O Î̂OQê LO\ì~ò. =°O Î̂"³°Ø# P~Ë‚¬ì<ŒoH› Î̂¶~ŒãQ® ‹¬O=o Ç̀ <ŒoH›̀ Ë H›�°‹¬°ëOk.

c) Î̂¶~ŒãQ® ‹¬O=o Ç̀ <ŒoH› : D <Œ ×̂O =�ø�O …Õ„¬e JOKÇ°ä›½ Î̂Q®¾~¡Qê LO_� "³°eH›�° uiy#

<ŒoHêƒ�ìQ®O. D <Œ ×̂O =�ø�O…Õ ã‡�~¡Oƒ�’ ‹¬OãQ®‚¬ì} <Œ ×̂O…ÕH÷ ^¥i f‹¬°ëOk.

‹¬OãQ®‚¬ì} <Œ ×̂O : ã‡�~¡Oƒ�’ ‹¬OãQ®‚¬ì} <Œˆì�° Hùxß H›e‹² x\ì~¡° ‹¬OãQ®‚¬ì} <Œˆ×OQê U~¡æ_� Î̂=Þ ‰×$OQê�

Q®°O_¨ ã„¬†Ç¶}÷‹¬°ëOk. Î̂=Þ…Õ ã„¬u ‰×$OQ® <ŒoH›�° H›e‹² ƒÿeÁx <Œˆ×O U~¡æ_È°`Ç°Ok. D <Œˆ×O z=~¡Qê

=$H›ø ‹¬¶HÆêàOä›½~¡O JãQ®ƒ�ìQê# ³̀~¡KÇ°ä›½O@°Ok. D <Œ ×̂O…èx „¬̂ ¥~ŒÖ�° =$H›ø öHeH±� ^¥Þ~Œ =$H›ø

ã^Ë}÷…ÕH÷ „¬O„¬|_È̀ Œ~ò. 

=$H›ø ã„¬=¶}O †³òH›ø öH‰×<ŒoHê =¼=‹¬Ö : ~¡H›ë<ŒoHê Q®°KÇó�O #°O_� "³�°=_�# J„¬"Œ‚²ì �̂Î=°xH› =$H›ø

<ŒoH› KÇ°@¶“ KÇH›ø\÷ „¬i<ŒoHê öH‰×<ŒoHê „¬ÁH›ÆO =�#° U~¡æ~¡°‹¬°ëOk. Ì‚ìhÁtHê¼xß P=iOz# „¬i<ŒoHê

öH‰×<ŒoHê „¬ÁHÆêxß "Œª�ï~Hê“ JO\ì~¡°. =�ø� =$H›ø ã„¬=¶}ì�…Õ "Œª�ï~Hê“ LO_È̂ Î°. …è̂ ¥ ƒìQê H©Æ}÷Oz

LO@°Ok. [H±�\ì "³°_È°�Ás =$H›ø ã„¬=¶}ì�…Õ ƒìQê Ja�=$kœ K³Ok# "Œª�ï~Hê“ LO@°Ok.

2. =üã`ÇO U~¡æ_Í q^�¥<Œxß q=iOKÇO_�.

[. =üã`ÇO U~¡æ_Í q^�¥#O…Õ =ü_È° ã„¬ãH÷†Ç°�° LO\ì~ò. Jq

1. Q®°KÇó�Qê�#O

2. „¬~¡}ì Ç̀àH› „¬ô#—‰Õ+¬}O

3. <ŒoHêãª�=O
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1. Q®°KÇó�Qê�#O : ƒº=°<£ Q®°oH›…Õ ~¡H›ë<ŒoHê Q®°KÇó�O ^¥Þ~Œ ~¡H›ë Qê�# ã„¬ãH÷†Ç° =üã Ç̀O U~¡æ_Í q �̂¥#O…Õ

"³ò Î̂\÷ Î̂‰×. D ã„¬ãH÷†Ç°…Õ ~¡H›ëO…Õx ‡�Áª�à (ã‡é\©<£�° Ç̀„¬æ) =_È‡é Ç̀ „Ô_È#O =�Á ƒº=°<£ Q®°oH›

ä›½_¨¼�…Õx ‹¬ë~Œ� Q®°O_� ‹¬¶H›ÆàQê�#O KÍ†Ç°|_� ƒº=°<£ Q®°oH› ä›½‚¬ì~¡O…ÕH÷ KÍ~¡° Ç̀°Ok. nxß

Q®°KÇó�Qê�#O JO\ì~¡°.

~¡H›ëöH‰×<ŒoHê Q®°KÇó�O ^¥Þ~Œ ã„¬=‚²ìOKÍ ~¡H›ë [�‹²ÖuH› „Ô_È#O 60 q°.g°. Hg LO@°Ok. nxH›

=¼uö~H›OQê ~¡H›ë Hù…ìÁ~ò_£ Pª�à\÷H± „Ô_È#O 32 q°.g°.Hg Q®°oH› [�‹²ÖuH› „Ô_È#O 18 q°.g°. Hg

LO\ì~ò. xH›~¡ =_È‡é Ç̀ „Ô_È#O 10 q°.g°. Hg  (60 Ð 32 { 18) « 10). =üã Ç̀„²O_¨�° x=ò‘�xH÷

‹¬~Œ‹¬i 1100 Ð 1200 q°.b. ~¡Hêëxß Qê�#O KÍª�ë~ò. Wk ‹¬°=¶~¡°Qê 1/5 =O Ç̀° ‚¬ð~¡íH› "³�°=iO Ç̀ä›½

‹¬=¶#O. D „Ô_È#O =�Á ~¡H›ëO ~¡H›ëöH‰×<ŒoH›� JO Ç̀~¡‹¬ë~¡ H›}ì�°, ƒº=°<£ Q®°oH› P �̂¥~¡ ‹¬ë~¡O, ‡� Î̂H›}ì�°

H›e‹² U~¡æ~¡z# =ü_È° ‡Ú~¡� Qê�# ‹¬ë~¡O Q®°O_¨ =_È‡é†Ç°|_È° Ç̀°Ok. ~¡H›ëO peH› ~¡Oã �̂¥�° …è̂ ¥

‹¬°+²~Œ�^¥Þ~Œ xH›~¡ =_È‡é Ç̀ „Ô_È#O =�Á Qê�#O [~¡°Q®° Ç̀°Ok. Hê|\÷“ nxß ‹¬¶H›ÆàQê�#O JO\ì~¡°.

Qêe Ç̀ ã Î̂=O…Õ ã‡é\©#°Á Ç̀„¬æ ‡�Áª�à „¬̂ ¥~ŒÖ�° Jhß LO\ì~ò. „¦¬e Ç̀OQê U~¡æ_�# ã Î̂"Œxß öH‰× <ŒoH›

Q®°KÇó� Qêe Ç̀ ã Î̂=O …è̂ ¥ ã‡� Š̂Îq°H› =üã Ç̀O JO\ì~¡°. Wk =�ø� ã Î̂"ŒxH÷ J�æQê_�È̀ Ç…Õ LO@°Ok. D

ã Î̂=O =$H›ø<ŒoH› Ç̀~¡"Œu ƒ�ìQ®O…ÕH÷ ã„¬"Ít‹¬°ëOk.

2. =~¡}ì Ç̀àH› „¬ô#—‰Õ+¬}O : P~ËQ®¼H›~¡"³°Ø# =¼H÷ë…Õ Qêe Ç̀ö~@° ‹¬°=¶~¡° 125 q°IIbII/x. WO Î̂°…Õ

‹¬°=¶~¡° 99% Qêe Ç̀ ã Î̂=O =$H›ø<ŒoH›� ^¥Þ~Œ „¬ô#—‰Õ+¬} K³O Î̂° Ç̀°Ok. D ã„¬ãH÷†Ç°…Õ J=‹¬~¡"³°Ø#

„¬̂ ¥~ŒÖ�° ‰Õ+²OKÇ|_� =¼~ŒÖ�° =ke "Í†Ç°|_È̀ Œ~ò. nxß =~¡}ì Ç̀àH› „¬ô#—‰Õ+¬}O JO\ì~¡°. ^¥^¥„¬ô

85% Qêe Ç̀ ã Î̂=O Z„¬C_È¶, Z…ìO\÷ x†Ç°Oã Ç̀} …èä›½O_¨ „¬ô#—‰Õ+¬}O K³O Î̂° Ç̀°Ok. nxß Ç̀„¬æx‹¬i

„¬ô#—‰Õ+¬} JO\ì~¡°. Wk ‹¬g°„¬ ‹¬O=o Ç̀ <ŒoH›, Ì‚ìhÁ‰×H›¼O J=~Ë‚¬ì <ŒoH›…Õ [~¡°Q®° Ç̀°Ok. q°ye#

Qêe Ç̀ ã Î̂=O „¬ô#—‰Õ+¬} x†Ç°Oã Ç̀} ^¥Þ~Œ [~¡°Q®° Ç̀°Ok.

3. <ŒoHêãª�=O : =üã Ç̀O U~¡æ_Í ‹¬=°†Ç°O…Õ <ŒoHê H›}ì�° H+, K+, NH4
+ �#° Qêe Ç̀ ã Î̂=O…ÕH÷

ã‹¬qª�ë~ò. =üã Ç̀O U~¡æ_Í q �̂¥#O…Õ <ŒoHê ãª�=O ä›�_¨ =òY¼‡�ã Ç̀ =‚²ì‹¬°ëOk. ZO Î̂°H›O>è Wk

‰×s~¡ã Î̂"Œ� J†Ç¶<£�, P=°ÁÐHÆê~¡ ‹¬=° Ç̀°�¼ Ç̀ä›½ `Ë_Èæ_È° Ç̀°Ok.

=$H›ø ã„¬=¶}O…Õx qq �̂Î ƒ�ìQê�…Õ =~¡}ì Ç̀àH› „¬ô#—‰Õ+¬}O <ŒoHêãª�=O ãH÷Ok q �̂ÎOQê

[~¡°Q®°`Ç°Ok.
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i) ‹‹¬¬gg°°„„¬¬  <<ŒŒooHHêê  „„¬¬ôô##——‰‰ÕÕ++¬¬}}  : D ƒ�ìQ®O…Õ J=‹¬~¡ ‡é+¬Hê�° 70 Ð 80% q Î̂°¼kÞ‰õÁ+¬Hê�°, h~¡° „¬ô#—

‰Õ+¬}O K³O^Î°`Œ~ò. Na
+ ‹¬ãH÷†Ç° ~¡"Œ}ì ^¥Þ~Œ =�ø� =° �̂¥¼O Ç̀~¡ ã Î̂=O…ÕH÷ ~¡"Œ}ì KÍ†Ç°|_È° Ç̀°Ok.

~¡°}ì"Í‰§…ÿá# J†Ç¶<£�° �̂Î<Œ"Í‰§xß J#°‹¬i‹¬¶ë x¢+²ø†Ç¶ „¬̂ Îœu…Õ ~¡"Œ}ì K³O Î̂°`Œ~ò. Q®¶ÁHË*˜,

J"³°Ø<Ë P=¶Á�° kÞf†Ç° ‹¬ãH÷†Ç° ~¡"Œ}ì K³O Î̂°`Œ~ò. h~¡° ã Î̂"Œa�‹¬~¡}`Ë KÇe‹¬°ëOk.

‹¬g°„¬ <ŒoH› Qêe Ç̀ ã Î̂=O…ÕH÷ H+ J"³¶àx†Ç¶#° =~¡}ì Ç̀àH›OQê ã‹¬q‹¬°ëOk. x ‰Õ+¬}O

KÍ‹¬°ëOk. nx=�Á ‰×s~¡ã Î̂"Œ� pH, J†Ç¶<£� ‹¬=° Ç̀°�¼ Ç̀ä›½ `Ë_Èæ_È° Ç̀°Ok.

ii) Ì‚áìhÁtH›¼O…Õ : D ƒ�ìQ®O…Õ „¬ô#—‰Õ+¬}O Ç̀ä›½ø= [~¡°Q®° Ç̀°Ok. Ì‚ìhÁtH›¼„¬ô J=~Ë‚¬ì <Œ ×̂O h\÷H÷

‡�~¡Q®=°¼OQê#° q Î̂°¼ Ÿ̀ q‰õÁ+¬Hê�ä›½ J‡�~¡ Q®=°¼OQê#° LO@°Ok. „¦¬e Ç̀OQê Qêe Ç̀ ã Î̂=O

Î̂=Þ…Õ„¬eH÷ KÍö~ Hùní ^¥x Qê_�È̀ Ç Ì„~¡°Q®° Ç̀°Ok. P~Ë‚¬ì <ŒoH›…Õ ï~O_È° ã„¬̀ Í¼H› ƒ�ìQê�°O\ì~ò. Jq

‹¬g°„¬ „¬�°KÇ\÷ ƒ�ìQ®O, Î̂¶~ŒãQ® =°O Î̂"³°Ø# ƒ�ìQ®O. ‹¬g°„¬ƒ�ìQ®O…Õ NaCl "Œ¼„¬#O…Õ =° �̂¥¼O Ç̀~¡

ã Î̂=O…ÕH÷ x¢+²ø†Ç° ~¡"Œ}ì K³O Î̂° Ç̀°Ok. Î̂¶~ŒãQ® ƒ�ìQ®O NaCl #° ‹¬ãH÷†Ç° ~¡"Œ}ì…Õ "³�°„¬eH÷

„¬O„¬ô Ç̀°Ok. P~Ë‚¬ì <ŒoH› h\÷H÷ ‡�~¡Q®=°¼ Ç̀ KÇ¶„¬̂ Î°. Hê|\÷“ Qêe Ç̀ ã Î̂=O Î̂¶~¡‹¬Ö ‹¬O=o Ç̀ <Œ ×̂O k‰×Qê

ã„¬†Ç¶}÷‹¬¶ë ãH›=°OQê qb#O J=ô Ç̀°Ok.

iii) Î̂¶~ŒãQ® ‹¬O=o Ç̀ <ŒoH›…Õ : D ƒ�ìQ®O…Õ Na
+, h~¡°, x|O �̂Î#†Çò Ç̀ „¬^Îœu…Õ „¬ô#—‰Õ+¬}

K³O Î̂°`Œ~ò. h\÷„¬ô#—‰Õ+¬} „¬i‹²Ö̀ Ç°�#° |\÷“ =¶~¡° Ç̀¶ ADH ^¥Þ~Œ x†Ç°OãuOKÇ|_È°`Ç°Ok. D

<ŒˆìxH÷ „¬ô#—‰Õ+¬} ª�=°~¡œ¼O H›ey LO_� „¬i<ŒoHê öH‰×<ŒoHê „¬H›ÆO #°Oz  H+, K+, NH4
+

�#° <ŒoHê ä›½‚¬ì~¡O…ÕH÷ ã‹¬q‹¬°ëOk. nx=�Á ~¡H›ëO…Õ pH, Na - K ‹¬=°`Ç°�¼`Ç#° Hê‡�_È°`Ç°Ok. 

3HCO−

3HCO−
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iv) ‹¬OãQ®‚¬ì <Œ ×̂O : D ƒ�ìQ®O Ì„ Î̂í "³ò Ç̀ëO…Õ h\÷ „¬ô#—‰Õ+¬}O [~¡°„¬ H›ey Qê_�È =üã`Œxß L Ç̀æuë

KÍ†Ç°Q®�°Q®° Ç̀°Ok. Î̂=Þ =° �̂¥¼O Ç̀~¡ ƒ�ìQêxH÷ HùO Ç̀ †Çüi†Ç¶#° J#°=°uOz ^¥x Pªéà…ìi\©x

Hê‡�_È°`Ç°Ok.

H+, K+ J†Ç¶<£� =~¡}ì Ç̀àH› ãª�=O`Ë ~¡H›ëO…Õ pH J†Ç°<£� ‹¬=°`Ç°�¼`Ç#° Hê‡�_È°`Ç°Ok. ADH

‹¬‚¬ð†Ç°O`Ë [iöQ "³áH›eæH› h\÷ „¬ô#—‰Õ+¬}`Ë Qêe Ç̀ ã Î̂=O =üã Ç̀OQê =¶~¡° Ç̀°Ok. =üã Ç̀O ~¡H›ëO H›O>è

Jk�H› Qê_�È̀ Ç#° H›ey LO@°Ok. Wk "ÿ�°„¬eH÷ „¬O„²OKÇ|_È°`Ç°Ok.  
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