
‰§Þ‹²OKÇ_ÈO, "Œ†Çò=ô� qx=°†Ç°O

Ju‹¬æ�æ ‹¬=¶^�¥# ã„¬‰×ß�°

1. "³á@…˜ ïH‡�‹²\÷x x~¡ÞzOz ^¥x ã‡�=òY¼O Uq°\÷ ?

[. "³á@…˜ ïH‡�‹²\÷ |�=O Ç̀„¬ô x‰§Þ‹¬O Ç̀~¡°"Œ Ç̀ „Ô�óQ®� Q®i+¬» „¬i=¶}O WO Î̂°…Õ ERV, TV, IRV �°

LO\ì~ò. |�=O Ç̀OQê Qêex LKŒó�Þ‹²Oz# Ç̀~¡°"Œ Ç̀ Q®i+¬»ª�Ö~ò…Õ ‰§Þ‹²Oz# Qêe „¦¬°#„¬i=¶}O.

VC = TV + IRV + ERV

2. =¶=ü�° x‰§Þ‹¬O…Õ T„²iu Ç̀°ë�…Õ q°ye# Qêe „¦¬°#„¬i=¶}O ZO Ç̀ ?

[. ª� �̂¥~¡} x‰§Þ‹¬O Ç̀~¡°"Œ Ç̀ T„¬iu Ç̀°ë�…Õ q°ye L#ß Qêe „¦¬°#„¬i=¶}ìxß ãH÷†Ç¶ Ç̀àH›

J=‰õ+¬ª�=°~¡Ö¼O (FRC) JO\ì~¡°.

FRC = ERV + RV RV = 1100 to 1200 q°.b. Hê=ô#

ERV = 1000 to 1100 q°.b. FRC = 2100 to 2300  q°.b. 

3. PH÷�[<£ "Œ¼„¬¬#O "Œ†ÇòHËKÇ ã‡�O Ç̀O…Õ =¶ã Ç̀"Í° [~¡°Q®° Ç̀°Ok. ‰§Þ‹¬=¼=‹¬Ö q°ye# ƒ�ìQê�…Õ [~¡Q®̂ Î°.

=¶~¡° nxß U q �̂ÎOQê ‹¬=°iÖª�ë~¡° ?

[. T„²iu`Ç°ë�…Õx "Œ†ÇòHË‰§�° "Œ†Çò=ô� qx=°†Ç°O [iöQ ã‡�^ŠÎq°H› ã‡�O`Œ�°. "Œ†ÇòHË‰§�°

"Œ†Çò=ô�° "Œ¼„¬#O K³O Î̂_¨xH÷ Hê=�‹²# „Ô_È<Œxß H›ey LO\ì~ò.

"Œ†ÇòHË‰§�…Õ Q®� Jk�H› pO2 Ç̀ä›½ø= pCO2 ‹¬Þ�æ H+ Qê_�È̀ Ç, Ç̀ä›½ø= L‘éâãQ®̀ Ç�° O2 "Œ¼„¬#O

K³Ok PH©�‚¬ìÙ"³¶QËÁa<£ U~¡æ_È°@ä›½ J#°ä›�� „¬i‹²Ö`Ç°�#° U~¡æ~¡°‹¬°ëOk. W"Í Hêä›½O_¨ ‡�H÷ÆH› „Ô_È#O,

"Œ†Çò=ô� ã^¥=}©†Ç° Ç̀, ‰§Þ‹¬̀ ÇÞKÇ =°O Î̂O, P=i}÷H› Ç̀�O =°i†Çò q‹¬~¡} Î̂¶~¡O Hê~¡Hê�°Qê

"Œ¼„¬#O ö~@°#° ã„¬ƒ�ìq Ç̀O KÍª�ë~ò.  

4. PH÷�[<£ ~¡"Œ}ì…Õ ã„¬ƒ�ì=O Uq°\÷ ?

[. pCO2 PH÷�[<£ ~¡"Œ}ì…Õ =òY¼"³°Ø# ‡�ã Ç̀ =‚²ì‹¬°ëOk. "Œ†ÇòHË‰§�…Õ pO2 Jk�H›OQê LO_�  pCO2

Ç̀ä›½ø=Qê, H+ Qê_�È̀ Ç ‹¬Þ�æOQê, L‘éâãQ®̀ Ç Ç̀ä›½ø=Qê LO_È@O =�Á PH©�‚Ôì"³¶QËÁa<£ U~¡æ_È\ìxH÷

J#°ä›��OQê LO@°Ok. H›}*ì…ì�…Õ pO2 Ç̀ä›½ø=Qê pCO2 Zä›½ø=Qê H+ Qê_�È̀ Ç Zä›½ø=Qê Jk�H›

L‘éâãQ®̀ Ç LO_È@O=�Á PH©�‚Ôì"³¶QËÁa<£ q†³¶[#O K³Ok PH÷�[<£ q_È° Î̂�=_¨xH÷ J#°ä›��OQê

LO@°Ok. Hê=ô# ~¡H›ëO…Õ CO2 Qê_�È̀ Ç Ç̀ä›½ø=Qê L#ß„¬C_È° Jk�H›OQê PH÷�[<£ ‚Ôì"³¶QËÁa<£̀ Ë

|O �̂Î"Í°~¡æ~¡°óä›½O@°Ok. ~¡H›ëO…Õ PH÷�[<£ PH©�‚Ôì"³¶QËÁa<£Qê H›}*ì…ì�ä›½ ~¡"Œ}ì J~ò¼ JH›ø_È

PH÷�[<£ q_È°^Î� KÍ†Ç°|_È°`Ç°Ok.

5. =¶#=ô_È° HùO_È�#° Zä›½ø Ç̀°#ß„¬C_È° ‰§Þ‹¬ãH÷†Ç° U q �̂ÎOQê [~¡°Q®° Ç̀°Ok ?

[. =¶#=ô_È° HùO_È�#° Zä›½ø Ç̀°#ß„¬C_È° …è̂ ¥ Jk�H›ã‰×=°`Ë ä›�_�# "Œ¼†Ç¶†Ç°O KÍ‹²#„¬ô_È°, ‰×s~¡O…Õ

Jk�H› "³ò Ç̀ëO…Õ PH÷�[<£ qx†³¶yOKÇ|_�, PH÷�[<£ P=‰×¼H›̀ Ç U~¡æ_È° Ç̀°Ok. „¦¬e Ç̀OQê ‰§¼‹¬ãH÷†Ç° ö~@°

Ì„~¡°Q®°`Ç°Ok.

6. >ÿØ_È…˜ "Œ�¶¼"£° JO>è Uq°\÷ ? P~ËQ®¼=O`Ç°_³á# =¶x=ô_�…Õ >ÿØ_È…˜ "Œ�¶¼"£° (‹¬°=¶~¡° q�°=) XH›
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Q®O@ä›½ ZO Ç̀ LO@°Ok ?

[. >ÿØ_È…˜ "Œ�¶¼"£° (TV): ª� �̂¥~¡} LKŒó�Þ‹¬ …èk x‰§¼ª��…Õ „Ô�°óHù<Í …èk =ke"ÍÀ‹ Qêe

„¦¬°#„¬i=¶}O. Wk ‹¬°=¶~¡° 500 q°IIb. LO@°Ok. P~ËQ®¼=O`Ç°_³á# =¶#=ô_È° xq°‘�xH÷ 6000

#°Oz 8000 q°.b. (…è^¥) Q®O@ä›½ 3,60,000 #°O_� 4,80,000 q°.b. Qêex LKŒó�Þ‹²OKÇ_ÈO …è^¥

x‰§Þ‹²OKÇ_ÈO [~¡°Q®°`Ç°Ok.

7. HêOöH JO>è Uq°\÷ ?

[. <Œ‹²Hê Hù@~¡=ò (Nasal cavity) …Õ Ì„áƒ�ìQê# =ü_È° „¬�°KÇ\÷ "³°euiy# P‹²Ö„¦¬…Hê�° LO\ì~ò.

g\÷<Í HêOöH …è̂ ¥ @iÄ#…˜ JO\ì~¡°. g\÷…Õ Jk�H›OQê ~¡H›ëöH‰×<ŒoH›�° LO_� ‰õÁ+¬àH›}ì�° Q®� ‹¬ëOƒ�ìHê

‰ÜáeHê†Çò Ç̀ L„¬H›̂ ×KÍ P=iOKÇ|_� LO@°Ok. 

8. HËÁï~á_£ qª�ë„¬O JO>è Uq°\÷ ?

[. J†Ç¶#Á ‹¬=°`Œ‹²Öu ª�k�OKÇ_¨xH÷ Zã~¡~¡H›ë H›}ì�°, ‡�Áª�à� =° �̂Î¼ HËÁï~á_£, ƒÿáHê~¡Ä<Í\˜ J†Ç¶<£�

qx=°†Ç°O [~¡°Q®° Ç̀°Ok. D ã„¬ãH÷†Ç°<Í HËÁï~á_£ qª�ë„¬O …è̂ ¥ ‚¬ðO|~¡¾~Ÿ Î̂$yÞ+¬†Ç°O Jx JO\ì~¡°.

9. U"³á# ï~O_È° =$uë„¬~¡ ‰§Þ‹¬~¡°Q®à Ç̀�#° (occupational respiratory, disorders) `³e„², Jq =¶#=ô_�…Õ

H›�°Q®KÍÀ‹ �H›Æ}ì�#° ³̀�„¬O_�.

[. =$uë„¬~¡ ‰§Þ‹¬~¡°Q®à Ç̀�° Hùxß „¬iã‰×=°� #°Oz "³�°=_�# ‚¬ðxH›~¡ „¬̂ ¥~ŒÖ�°, ‰§Þ‹¬=¼=‹¬Ö…ÕH÷

"³o¤#„¬C_È° H›�°Q®°`Œ~ò. 

P‹¹ƒÿª�“‹²‹¹ P‹¹ƒÿª�“‹¹ „¬iã‰×=°…Õ „¬xKÍÀ‹"Œ~¡°, P‹¹ƒÿª�“‹¹ �̂Î¶oH÷ n~¡ÉHê�O Q®°iHê=_ÈO=�Á D "Œ¼k�

H›�°Q®°`Ç°Ok. 

‹²eHË‹²‹¹ Q®#°�° HêÞi‹¹…Õ „¬xKÍÀ‹"Œ~¡°, Zä›½ø=Hê�O W‹¬°H› �̂Î¶oH÷ Q®°iHê=_ÈO =�Á ‹²eHË‹²‹¹ "Œ¼k�

H›�°Q®°`Ç°Ok. 

10. =¶=ü�° ‰§Þ‹¬H›̂ ÎeH›�ä›½ `Ë_Èæ_Í H›O_È~Œ…èq?

[. qƒ�ì[H› „¬@� H›O_È~Œ�° =°i†Çò "³�°„¬e „¬~¡°àHêO Ç̀~¡ H›O_È~Œ�° =¶=ü�° ‰§¼‹¬ H›̂ ÎeH›�ä›½

`Ë_Èæ_È`Œ~ò.
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‹¬æ�æ ‹¬=¶ �̂¥# ã„¬‰×ß�°

1. ª� �̂¥~¡} „¬i‹²Ö̀ Ç°�…Õ LKŒó�Þ‹¬, x‰§Þª��#° q=iOKÇO_�.

[. LKŒó�Þ‹¬O: „¬i‹¬~Œ��…Õx Qêex T„²~Œu Ç̀°ë�…ÕH÷ „Ô�ó_¨xH÷ LKŒó�Þ‹¬O JO\ì~¡°. Wk ãH÷†Ç¶j�

ã„¬ãH÷†Ç°. D ã„¬ãH÷†Ç°…Õ qƒ�ì[H› „¬@� H›O_È~Œ�°, „¬~¡°ÅH›� =° �̂Î¼Q®� "³�°„¬e „¬~¡°ÅHêO Ç̀~¡ H›O_È~Œ�°

‹¬OHËzª�ë~ò. qƒ�ì[H› „¬@�O ‹¬OHËzOKÇ_ÈO =�Á „¬î~¡Þ Ð „¬~¡ JH›ÆO…Õ L~¡—ä›½‚¬ì~¡ „¦¬°#„¬i=¶}O

Ì„~¡°Q®° Ç̀°Ok. "³�°„¬e „¬~¡°ÅHêO Ç̀~¡ H›O_È~Œ� ‹¬OHËKÇO =�Á „¬~¡°ÅH›�°, L~Ë‹²Ö Ì„áH÷ …è=_ÈO =�Á L~¡—

ä›½‚¬ì~¡O „¬$‘é»̂ Î~¡ JH›ÆO…Õ q‰§�=°=ô Ç̀°Ok. „¦¬eQ®OQê L~¡—ä›½‚¬ì~¡ „¦¬°#„¬i=¶}O ^¥x`Ëƒì@° „¬ô„¬ô‹¬

„¦¬°#„¬i=¶}O Ì„~¡°Q®°`Œ~ò.

x‰§¼‹¬O: "Œ†ÇòHË‰§…ÕÁx Qêe |†Ç°\÷H÷ q_È°^Î� Hê=_¨xß x‰§Þ‹¬O JO\ì~¡°. Wk x¢+²ø†Ç° ã„¬ãH÷†Ç°.

qƒ�ì[H› „¬@�O "³�°„¬e „¬~¡°ÅHêO Ç̀~¡ H›O_È~Œ�° ‹¬_È�_ÈO =�Á qƒ�ì[H› „¬@�O L~Ë‹²Ö uiy

†Ç° Š̂¥ª�Ö<Œxß KÍ~¡°HË=_ÈO =�Á L~¡—ä›½‚¬ì~¡ „¦¬°#„¬i=¶}O, ^¥x=�Á „¬ô„¬ô‹¬ „¦¬°#„¬i=¶}O Ç̀Q®°¾̀ Œ~ò.

nx=�Á „¬ô„¬ô‹¬ JO Ç̀~¡ „Ô_È#O "Œ`Œ=~¡} „Ô_È#O H›O>è HùkíQê Ì„~¡°Q®° Ç̀°Ok. nx „¦¬e Ç̀OQê

T„²iu Ç̀°ë� #°Oz Qêe |†Ç°\÷H÷ „¬O„¬|_È° Ç̀°Ok.  W Í̂ x‰§Þ‹¬O.

2. CO2 ~¡"Œ}ìä›½ qq �̂Î †Ç°Oã`ŒOQê�° Uq ? q=iOKÇO_�.

[. Hê~¡Ä<£_È†Ç¶ïHå�_£ =ü_È° ~¡Hê�°Qê ~¡"Œ}ì J=ô`Ç°Ok

(i) ã^¥=} ‹²Öu…Õ: 7 ‰§ Ç̀O CO2 ‡�Áª�à…Õ H›iy ã^¥=} ‹²Öu…Õ ~¡"Œ}ì KÍ†Ç°|_È° Ç̀°Ok.

(ii) Hê~¡Ä"³°Ø<Ë ‹¬O†³¶Q® „¬̂ ¥~ŒÖ�°Qê: ^¥^¥„¬ô 20Ð25 ‰§`ÇO CO2 <Í~¡°Qê ‚Ôì"³¶QËÁa<£…Õx J"³°Ø<Ë

‹¬=ò^¥†Ç°O`Ë L¢ Ç̀ø=°}©†Ç°OQê H›�=_ÈO =�Á Hê~¡Ä"³°Ø<Ë ‚Ôì"³¶QËÁa<£ U~¡æ_È° Ç̀°Ok.

D q �̂ÎOQê ‚Ôì"³¶QËÁa<£̀ Ë CO2 |O �̂Î"Í°~¡æ~¡KÇ°HË=_ÈO CO2 ‡�H÷ÆH› „Ô_È#OÌ„á P^�¥~¡„¬_� LO@°Ok.

U„¬C_³á̀ Í H›}*ì…ì�…Õ…ìQê pCO2 Jk�H›OQê, pO2 Ç̀ä›½ø=Qê LO@°O^Ë J„¬C_È° Jk�H›OQê CO2

‚Ôì"³¶QËÁa<£̀ Ë |O �̂Î"Í°~¡ó~¡KÇ°HùO@°Ok. "Œ†ÇòHË‰§�…ìQê pCO2 Ç̀ä›½ø=Qê, pO2 Jk�H›OQê

L#ß„¬C_È°, Hê~¡Ä"³°Ø<Ë  ‚Ôì"³¶QËÁa<£ #°Oz CO2 q†³¶[#O K³O Î̂° Ç̀°Ok. JO>è CO2 ‚Ôì"³¶QËÁa<£̀ Ë

H›}*ì…ì�…Õ H›e‹² "Œ†ÇòHË‰§�…Õ q_È°^Î�=ô`Ç°Ok. CO2 ‡�Áª�à ã‡é\÷<£�`Ë H›�=_ÈO=�Á ä›�_¨

Hê~¡Ä"³°Ø<Ë ‹¬O†³¶Q® „¬̂ ¥~ŒÖ�° U~¡æ_È̀ Œ~ò.

(iii) ƒÿá Hê~¡Ä<Í\˜Qê: ‹¬°=¶~¡° 70 ‰§ Ç̀O CO2 ƒÿá Hê~¡Ä<Í\˜Qê ~¡"Œ}ì J=ô Ç̀°Ok. Zã~¡~¡H›ëH›}ì�…Õ

Hê~ËÄxH± Z<£Ì‚áìã_Í*˜ J<Í ZO*ÿá"£° KŒ…ì Jk�H›OQê LO@°Ok. D ãH÷Ok ZO*ÿá"£° KÇ~¡¼#°

L¢`Çø=°}©†Ç°OQê [~¡°„¬ô`Ç°Ok.

qzó�#ßãH÷†Ç° „¦¬e Ç̀OQê H›}*ì…ì�…Õ CO2 ‡�H÷ÆH› „Ô_È#O Jk�H›OQê LO@°Ok. CO2 ~¡H›ëO…Õx RBC

…ÕxH÷ "Œ¼„¬#O K³Ok, Hê~ŒÄxH± P=¶Áxß U~¡æ~¡°‹¬°ëOk. Wk J†Ç¶<£�°Qê q†³¶[#O+
3HCO H− +

+
2 2 2 3 3CO +H O H CO HCO H− +�����������⇀ ��⇀

↽����������� ↽��

+
2 2Hb NH CO Hb NHCOO H−− + ⎯⎯→ − +

2 2 2 3CO H O H CO+ ⎯⎯→

Hê~ùÄxH± Z<£Ì‚áìã_Í*˜
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K³O Î̂° Ç̀°Ok. "Œ†ÇòHË‰§� Î̂Q®¾~¡ pCO2 Ç̀ä›½ø=Qê LO_È@O =�Á D KÇ~¡¼ =¼uö~H› k‰×…Õ [iy CO2

h\÷x U~¡æ~¡°‹¬°ëOk. D q �̂ÎOQê H›}*ì…ì�…Õ ƒÿáHê~¡Ä<Í\˜Qê =¶~¡ó|_�, ~¡H›ëO ^¥Þ~Œ "Œ†ÇòHË‰§�ä›½

~¡"Œ}ì KÍ†Ç°|_� "Œ†ÇòHË‰§…ÕÁ uiy h~¡°, CO2 Qê q_�‡é~ò |†Ç°\÷H÷ q_È°^Î� KÍ†Ç°|_È°`Ç°Ok. ã„¬u

100 q°IIb. ‹²~Œ ~¡H›ëO ‹¬°=¶~¡° 4 q°IIb. CO2 #° "Œ†ÇòHË‰§…ÕÁx Qêe…ÕH÷ q_È°^Î� KÍ‹¬°ëOk. 

3. =¶#=ô_�…Õ ‰§Þ‹¬H›̂ ÎeH›�° U q �̂ÎOQê x†Ç°ãuOKÇ|_È̀ Œ~ò ?

[. Í̂‚¬ìH›}*ì…ì� J=‹¬~Œ�ä›½ J#°Q®°}OQê ‰§Þ‹¬ �†Ç°�#° x~¡Þ‚²ìOKÇQ®�, ‹¬=iO„¬Q®� ‹¬=°~¡Ö̀ Ç

=¶#=ô_�H÷ LOk. nxH÷ <Œ_™ =¼=‹¬Ö `Ë_Èæ_È° Ç̀°Ok.

1. "³°^Î_È°…Õx =°*ìû=òYO…Õ XH› ã„¬`Í¼H› öHOã^ÎO LO@°Ok. nxß ‰§Þ‹¬ �†Ç° [#H› öHOã^ÎO JO\ì~¡°.

‰§Þ‹¬ �†Ç°�° nx x†Ç°Oã`Ç}…Õ LO\ì~ò.

2. "³°^Î_È° HêO_ÈO…Õx ‡�<£�…Õ =°~ùH› öHOã^ÎO LO@°Ok. nxß #¶¼"³¶\ìH÷�H± öHOã^ÎO JO\ì~¡°. Wk

Ç̀y# su…Õ ‰§Þ‹¬ �†Ç°| Î̂í öHOã Î̂O q �̂Î°�#° ‹¬=iOKÇQ®�°Q®° Ç̀°Ok. D öHOã Î̂„¬ô <Œ_™ ‹¬OöH`Œ�°,

x‰§Þ‹¬ J=k�x Ç̀y¾Oz ‰§Þ‹¬ö~@°#° =¶~¡óQ®�°Q®° Ç̀°Ok.

3. ‰§Þ‹¬�†Ç° öHOã^ÎO „¬H›ø# ~¡ª�†Ç°# *ìý# ã‡�O`ÇO LO@°Ok. Wk CO2, Ì‚áìã_Ë[<£ J†Ç¶<£�ä›½

‹¬°xß Ç̀̀ ŒÞxß H›ey LO@°Ok. Wq Zä›½ø"³á#„¬C_È° D öHOã Î̂O K³á̀ Ç#¼=O Ç̀O J~ò ‰§Þ‹¬�†Ç°| Î̂í

öHOã^¥xH÷ ‹¬OöH`Œ�#° „¬O„², ‰§Þ‹¬ ã„¬ãH÷†Ç°…Õ J=‹¬~¡"³°Ø# ‹¬=iO„¬ô�#° KÍ‹², D „¬̂ ¥~ŒÖ�#°

"³�°„¬eH÷ „¬O„¬|_Í@°Á KÍ‹¬°ëOk.

4. =°‚¬ð �̂Î=°x KŒ„¬O, Hê~Ë@ �̂Î=°#°�Ì„á Q®� ~¡ª�†Ç°# ãQ®‚¬ìHê�° ä›�_¨ CO2, H+ J†Ç¶<£� Qê_�È̀ Ç…Õ

H›eöQ =¶~¡°æ�#° Q®°iëOz Ç̀y# KÇ~¡¼� HË‹¬O J=‹¬~¡"³°Ø# ‹¬OöH`Œ�#° ‰§¼‹¬�†Ç° öHOã^¥xH÷

„¬O„¬ô`Œ~ò. CO2, H+ J†Ç¶<£� Qê_�È̀ Ç Jk�H›"³°Ø#„¬C_È° ‰§Þ‹¬ö~@°, n~¡É Ç̀ Ì„~¡°Q®°`Œ~ò. ‰§Þ‹¬�†Ç°

x†Ç°Oã`Ç}…Õ PH÷�[<£ä›½ ã‡�=òY¼`Ç …è^Î°.

4. ãH÷Ok "Œ\÷ =° �̂Î¼ ƒ�è̂ Î"Í°q°\?

a) IRV, ERV

b) W<£‹²�ö~@i ª�=°~¡Ö¼O, ZH›‹²�ö~@i ª�=°~¡Ö¼O 

c) "³á@…˜ ïH‡�‹²\÷, „¬î~¡â „¬ô„¬ô‹¬ ª�=°~¡Ö¼O

[. a) IRV =°i†Çò ERV:

IRV (LKŒó�Þ‹¬ x�= „¦¬°#„¬i=¶}O - Inspiratory Reserve Volume): |�=O Ç̀OQê T„²i

„Ôeó#„¬C_È° >ÿØ_È…˜ "Œ�¶¼"£° H›O>è Jk�H›OQê „Ô�°óHËQ®ey# Qêe „¦¬°#„¬i=¶}ìxß LKŒó�Þ‹¬ x�=

„¦¬°#„¬i=¶}O JO\ì~¡°. Wk ‹¬°=¶~¡° 2500 q°IIb. =~¡ä›½ LO@°Ok.

ERV (x‰§Þ‹¬ x�= „¦¬°#„¬i=¶}O - Expiratory Reserve Volume): |�=O Ç̀ x‰§Þ‹¬O…Õ >ÿØ_È…˜

"Œ�¶¼"£° H›O>è Jk�H›OQê |†Ç°\÷H÷ = Î̂�Q®ey# „¦¬°#„¬i=¶}ìxß x‰§Þ‹¬ x�= „¦¬°#„¬i=¶}O

JO\ì~¡°. Wk ‹¬°=¶~¡° 100 q°IIb. #°Oz 1100 q°.b. =~¡ä›½ LO@°Ok.

b) W<£‹²�ö~@i ª�=°~¡Ö¼O, ZH›‹²�ö~@i ª�=°~¡Ö¼O

www.sa
ks

hi
ed

uc
at

io
n.

co
m

www.sakshieducation.com

www.sakshieducation.com



c) "³á@…˜ ïH‡�‹²\÷, „¬î~¡â „¬ô„¬ô‹¬ ª�=°~¡Ö¼O

W<£‹²�ö~@i ª�=°~¡Ö¼O (IC): ª� �̂¥~¡} x‰§Þ‹¬O Ç̀~¡°"Œ Ç̀ XH› =¼H÷ë …Õ„¬eH÷ „Ô�óQ®� Qêe "³ò Ç̀ëO

„¦¬°#„¬i=¶}ìxß W<£‹²æö~@s ª�=°~¡Ö¼O …è̂ ¥ LKŒó�Þ‹¬ ª�=°~¡Ö¼O JO\ì~¡°. Wk >ÿØ_È…˜ "Œ¼�¶¼"£°,

LKŒó�Þ‹¬ x�= „¦¬°#„¬i=¶}ì� "³ò Ç̀ëO. Ic = TV + IRV

Wk ‹¬°=¶~¡° 3000 q°.b. #°O_� 3500 q°.b. =~¡ä›½ LO@°Ok.

ZH±‹¬æö~@i ª�=°~¡Ö¼O (EC): ª� �̂¥~¡} LKŒó�Þ‹¬O Ç̀~¡°"Œ Ç̀ XH› =¼H÷ë |†Ç°\÷H÷ = Î̂�Q®ey# Qêe

„¦¬°#„¬i=¶}ìxß ZH±‹²æö~@i ª�=°~¡Ö¼O JO\ì~¡°.

c) "³á@…˜ ïH‡�‹²\÷ (VC): |�=O Ç̀„¬ô x‰§Þ‹¬O Ç̀~¡°"Œ Ç̀ „Ô�óQ®� Qêe Q®i+¬» „¦¬°#„¬i=¶}ìxß "³á\…˜

ïH‡�‹²\÷ JO\ì~¡°. WO Î̂°…Õ ERV, TC, IRV�° LO\ì~ò. |�=O Ç̀OQê Qêex LKŒó�Þ‹²Oz# Ç̀~¡°"Œ Ç̀

Q®i+¬» ª�Ö~ò…Õ ‰§Þ‹²Oz# Qêe „¦¬°#„¬i=¶}O, VC = TV + IRV + ERV

„¬î~¡â „¬ô„¬ô‹¬ ª�=°~¡Ö¼O |�=O Ç̀„¬ô LKŒó�Þ‹¬O Ç̀~¡°"Œ Ç̀ T„²iu Ç̀°ë�…Õ J=°i# Qêe "³ò Ç̀ëO

„¦¬°#„¬i=¶}O WO^Î°…Õ RV, ERV, TV, IRV …è̂ ¥ "³á@…˜ ª�=°~¡Ö¼O { J=‰õ+¬„¬i=¶}O.

TLC = VC + RV (…è^¥) TLC = ERV + IRV + TV + RV

5. ‰§Þ‹¬ =¼=‹¬Ö ~¡°Q®à Ç̀�#° q=iOKÇO_�.

[. 1) L|Ä‹¬"Œ¼k: ‰§Þ‹¬<Œ ×̂O, ‰§Þ‹¬<ŒoH›�…Õ "Œ„¬ô U~¡æ_È@O =�Á ‰§Þ‹²OKÇ_ÈO H›+¬“OQê LO@°Ok.

‰§Þ‹¬<Œ ×̂O, ‰§Þ‹¬<ŒoHê QË_È�…Õx #°#°„¬ô H›O_È~Œ�…Õ D_È°æ…ìO\÷ �H›Æ}ì�° H›x„²ª�ë~ò. Î̂Q®°¾, D�

…ìO\÷ ‰×|íO, K�Œu aQ®„¬\÷“#@°ÁQê LO_� ‰§Þ‹²OKÇ_ÈO H›+¬“OQê LO@°Ok. J‹¬ë=¶…Õ Z�sûx H›�°Q®*èÀ‹

Hê~¡Hê�°, ‚²ì‹¬“q°<£ =O\÷ "Œ„¬ô#° H›�°Q®KÍÀ‹ „¬̂ ¥~ŒÖ�#° q_È° Î̂� KÍ~òOKÇ_ÈO =�Á ‰§Þ‹¬<Œˆì�°

ä›½zOKÇ°ä›½‡é~ò ‰§Þ‹²OKÇ_ÈO H›+¬“=°=ô Ç̀°Ok.

2) ZOÌ„¦á‹Ô=¶: Wk n~¡É~¡°Q®à Ç̀, WO Î̂°…Õ "Œ†ÇòHË‰× QË_È�° tkŠ�=°~ò, H›e‹²‡é=_ÈO =�Á "Œ†Çò=ô�

qx=°†Ç°O [iöQ ‰§Þ‹¬̀ Ç�O Ç̀Q®°¾̀ Ç°Ok. T„²iu Ç̀°ë�° Ì„ Î̂íQê =¶i, "Œ†ÇòHË‰§�° Ç̀y¾, Jk�H›

Ç̀O Ç̀°†Çò Ç̀ H›}ì*ì…ìxß, Ç̀ä›½ø= ‹²Öuª�Ö„¬H›̀ Ç#° H›ey LO\ì~ò. nxH÷ =òY¼Hê~¡}O ‡ÚQ®̀ ŒQ®_ÈO.

3) ãƒìOïHá\÷‹¹: ‰§Þ‹¬<ŒoH›�…Õ "Œ„¬ô U~¡æ_È@O, nx „¦¬e Ç̀OQê ‰§Þ‹¬<ŒoH›…Õx ‰õÁ+¬à‹¬ë~¡O…Õ "Œ„¬ô

U~¡æ_È@O =�Á ‰õÁ+¬àO L Ç̀æuë Jk�H›"³°Ø, ‰§Þ‹¬<ŒoH› "Œ¼‹¬O Ç̀Q®°¾̀ Ç°Ok. n~¡ÉHê�O Î̂Q®°¾, nx`Ë zH›ø\÷

‰õÁ+¬àO H›„¦¬O U~¡æ_È̀ Œ~ò.

4) #¶¼"³¶x†Ç¶: ¢Ì‹“¢‡é“HËH›‹¹ <Í¼"³¶x†Í° J<Í ƒì¼H©“i†Ç¶ T„²iu Ç̀°ë�…Õ ‹¬OãH›=°} =�Á H›�°Q®° Ç̀°Ok.

Hùxß ~¡Hê� "³á~¡‹¹�°, tbOã^�¥�°, ã‡é\Õ*Õ=<£�°, "³°ØHË‡�Áª�à�° ä›�_¨ D "Œ¼k�x H›�°Q®*èª�ë~ò.

T„²iu Ç̀°ë�…Õ "Œ„¬ô, "Œ†ÇòHË‰§�…Õ ‰õÁ+¬àO KÍ~¡_ÈO, Ç̀Q®¾_ÈO "Œ†Çò=ô� qx=°†Ç°O nx �H›Æ}ì�°.

zH÷̀ Ç� KÍ†Ç°#@Á~ò Í̀ =°~¡}÷OKÇ_ÈO [~¡°Q®° Ç̀°Ok.

=$uë„¬~¡ ‰§Þ‹¬ ~¡°Q®à Ç̀�°: Wk Hùxß „¬iã‰×=°� #°Oz "³�°=_�# ‚¬ðxH›~¡ „¬̂ ¥~ŒÖ�°, ‰§Þ‹¬=¼=‹¬Ö…ÕH÷

"³o¤#„¬C_È° H›�°Q®°`Œ~ò.

i) P‹¹ƒÿª�“‹²‹¹: P‹¹ƒÿª�“‹¹ „¬iã‰×=°…Õ „¬xKÍÀ‹"Œ~¡°, P‹¹ƒÿª�“‹¹ �̂Î¶oH÷ n~¡ÉHê�O Q®°iHê=_ÈO =�Á D
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"Œ¼k� H›�°Q®°`Ç°Ok.

ii) ‹²eHË‹²‹¹: Q®#°�°, HêÞi‹¹�…Õ „¬xKÍÀ‹"Œ~¡°, Zä›½ø= Hê�O W‹¬°H› �̂Î¶oH÷ (‹²eHê) Q®°iHê=_ÈO =�Á

‹²eHË‹²‹¹ "Œ¼k� H›�°Q®° Ç̀°Ok.

iii) ‹²_�~Ë‹²‹¹: H›}*ì…ì�…Õ W#°„¬ö~}°=ô�° ‡ÚO^Î°„¬~¡ó|_È@O =�Á D "Œ¼k� H›�°Q®°`Ç°Ok.

iv) #�°„¬ô T„²iuuë "Œ¼k�: D "Œ¼k� �̂Î¶o, ƒçQ®°¾ „Ô�ó_ÈO =�Á H›�°Q®° Ç̀°Ok. Wk ƒçQ®°¾ Q®#°�…Õ

Zä›½ø=Hê�O „¬xKÍÀ‹ Hêiàä›½�…Õ ª� �̂¥~¡}OQê H›x„²‹¬°ëOk.   

n~¡É ‹¬=¶ �̂¥# ã„¬‰×ß�°

1. ~¡H›ëO…Õ PH÷�[<£, Hê~¡Ä<£ _³á PïHå�_£� ~¡"Œ}ì Q®°iOz "Œ¼‹¬O ã"Œ†Ç°O_�.

[. ~¡H›ëO PH÷�[<£ =°i†Çò Hê~¡Ä<£ _³á PïHå�_£� =¶ �̂Î¼=°OQê „¬xKÍ‹¬°ëOk.

1. PH÷�[<£ ~¡"Œ}ì: PH÷�[<£#° T„²iu Ç̀°ë� #°Oz H›}*ì…ì�ä›½ ~¡H›ëO…Õx ‡�Áª�à, Zã~¡~¡H›ëH›}ì�° ~¡"Œ}ì

KÍª�ë~ò. ª� �̂¥~¡} „¬i‹²Ö̀ Ç°�…Õ ã„¬u 100 q°IIb. P=°Á[x†Çò Ç̀ ~¡H›ëO H›}*ì…ì�ä›½ 5 q°.b. PH÷�[<£

q_È°^Î� KÍ‹¬°ëOk.

i) ‡�Áª�à ^¥Þ~Œ PH÷�[<£ ~¡"Œ}ì: ‹¬°=¶~¡° 97 ‰§ Ç̀O PH÷�[<£ ~¡H›ëO…Õx Zã~¡~¡H›ëH›}ì�° ~¡"Œ}ì KÍª�ë~ò.

Zã~¡~¡H›ëH›}ì�…Õ ‚Ôì"³¶QËÁa<£ J<Í W#°=ò#° H›ey# Z~¡°„¬ô ~¡OQ®° =~¡âH›O LO@°Ok. ã„¬u ‚Ôì"³¶QËÁa<£

J}°=ô <Œ�°Q®° PH÷�[<£ J}°=ô�#° ~¡"Œ}ì KÍ†Ç°Q®�°Q®° Ç̀°Ok. PH÷�[<£ ‚Ôì"³¶QËÁa<£ |Ok�OKÇ|_È@O

ã‡�^ŠÎq°H›OQê O2 ‡�H÷ÆH› „Ô_È#OÌ„á P^�¥~¡„¬_� LO@°Ok. T„²iu`Ç°ë�…Õ O2 ‡�H÷ÆH› „Ô_È#O Zä›½ø=Qê

LO@°Ok. Hê|\÷“ PH÷�[<£, ‚Ôì"³¶QËÁa<£̀ Ë Lã Ç̀ø=°}ì†Ç°OQê |Ok�OKÇ|_� PH©�‚Ôì"³¶QËÁa<£#°

U~¡æ~¡°‹¬°ëOk. nxß ‚Ôì"³¶QËÁa<£ P=°Á[hH›~¡}O JO\ì~¡°.

H›}*ì…ì�…Õ O2 ‡�H÷ÆH› „Ô_È#O Ç̀ä›½ø=Qê LO@°Ok. Hê|\÷ PH©�‚Ôì"³¶QËÁa<£ q†³¶Q®O K³Ok

PH÷�[<£#° q_È° Î̂� KÍ‹¬°ëOk. PH÷�[<£̀ Ë ‚Ôì"³¶QËÁa<£ |Ok�OKÇ|_È\ìxß CO2 ‡�H÷ÆH› „Ô_È#O, H+

J†Ç¶<£� Qê_�È̀ Ç (pH), L‘éâãQ®̀ Ç ã„¬ƒ�ìq Ç̀O KÍª�ë~ò.

L^¥‚¬ì~¡}: "Œ†ÇòHË‰§�…Õ pO2 Jk�H›OQê LO_� pCO2 Ç̀ä›½ø=Qê, H+ Qê_�È̀ Ç ‹¬Þ�æOQê (pH

Jk�H›OQê) L‘éâãQ®̀ Ç Ç̀ä›½ø=Qê LO_È@O =�Á PH©�‚Ôì"³¶QËÁa<£ U~¡æ_È\ìxH÷ J#°ä›��OQê LO@°Ok.

H›}*ì…ì�…Õ pO2 Ç̀ä›½ø=Qê pCO2 Zä›½ø=Qê, H+ Qê_�È̀ Ç Zä›½ø=Qê ( Ç̀ä›½ø= pH), Jk�H› L‘éâãQ®̀ Ç

LO_È@O =�Á PH©�‚Ôì"³¶QËÁa<£ q†³¶[#O K³Ok PH÷�[<£ q_È°^Î�=_¨xH÷ J#°ä›��OQê LO@°Ok.

Hê~¡Ä<£_È†Ç¶ïHå�_£ ~¡"Œ}ì: Hê~¡Ä<£_È†Ç¶ïHå�_£ =ü_È° ~¡Hê�°Qê ~¡"Œ}ì J=ô`Ç°Ok

(i) ã^¥=} ‹²Öu…Õ: 7 ‰§ Ç̀O CO2 ‡�Áª�à…Õ H›iy ã^¥=} ‹²Öu…Õ ~¡"Œ}ì KÍ†Ç°|_È° Ç̀°Ok.

(ii) Hê~¡Ä"³°Ø<Ë ‹¬O†³¶Q® „¬̂ ¥~ŒÖ�°Qê: ^¥^¥„¬ô 20Ð25 ‰§`ÇO CO2 <Í~¡°Qê ‚Ôì"³¶QËÁa<£…Õx J"³°Ø<Ë

‹¬=ò^¥†Ç°O`Ë L¢ Ç̀ø=°}©†Ç°OQê H›�=_ÈO =�Á Hê~¡Ä"³°Ø<Ë ‚Ôì"³¶QËÁa<£ U~¡æ_È° Ç̀°Ok.

2 2 2 3CO H O H CO+ ⎯⎯→

( )2 2 4
Hb 4O Hb O+ ��⇀

↽��
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D q �̂ÎOQê ‚Ôì"³¶QËÁa<£̀ Ë CO2 |O �̂Î"Í°~¡æ~¡KÇ°HË=_ÈO CO2 ‡�H÷ÆH› „Ô_È#OÌ„á P^�¥~¡„¬_� LO@°Ok.

U„¬C_³á̀ Í H›}*ì…ì�…Õ…ìQê pCO2 Jk�H›OQê, pO2 Ç̀ä›½ø=Qê LO@°O^Ë J„¬C_È° Jk�H›OQê CO2

‚Ôì"³¶QËÁa<£̀ Ë |O �̂Î"Í°~¡ó~¡KÇ°HùO@°Ok. "Œ†ÇòHË‰§�…ìQê pCO2 Ç̀ä›½ø=Qê, pO2 Jk�H›OQê

L#ß„¬C_È°, Hê~¡Ä"³°Ø<Ë ‚Ôì"³¶QËÁa<£ #°Oz CO2 q†³¶[#O K³O Î̂° Ç̀°Ok. JO>è CO2 ‚Ôì"³¶QËÁa<£̀ Ë

H›}*ì…ì�…Õ H›e‹² "Œ†ÇòHË‰§�…Õ q_È°^Î�=ô`Ç°Ok. CO2 ‡�Áª�à ã‡é\÷<£�`Ë H›�=_ÈO=�Á ä›�_¨

Hê~¡Ä"³°Ø<Ë ‹¬O†³¶Q® „¬̂ ¥~ŒÖ�° U~¡æ_È̀ Œ~ò.

(iii) ƒÿá Hê~¡Ä<Í\˜Qê: ‹¬°=¶~¡° 70 ‰§ Ç̀O CO2 ƒÿá Hê~¡Ä<Í\˜Qê ~¡"Œ}ì J=ô Ç̀°Ok. Zã~¡~¡H›ëH›}ì�…Õ

Hê~ËÄxH± Z<£Ì‚áìã_Í*˜ J<Í ZO*ÿá"£° KŒ…ì Jk�H›OQê LO@°Ok. D ãH÷Ok ZO*ÿá"£° KÇ~¡¼#°

L¢`Çø=°}©†Ç°OQê [~¡°„¬ô`Ç°Ok.

qzó�#ßãH÷†Ç° „¦¬e Ç̀OQê H›}*ì…ì�…Õ CO2 ‡�H÷ÆH› „Ô_È#O Jk�H›OQê LO@°Ok. CO2 ~¡H›ëO…Õx RBC

…ÕxH÷ "Œ¼„¬#O K³Ok, Hê~ŒÄxH± P=¶Áxß U~¡æ~¡°‹¬°ëOk. Wk J†Ç¶<£�°Qê q†³¶[#O

K³O Î̂° Ç̀°Ok. "Œ†ÇòHË‰§� Î̂Q®¾~¡ pCO2 Ç̀ä›½ø=Qê LO_È@O =�Á D KÇ~¡¼ =¼uö~H› k‰×…Õ [iy CO2

h\÷x U~¡æ~¡°‹¬°ëOk. D q �̂ÎOQê H›}*ì…ì�…Õ ƒÿáHê~¡Ä<Í\˜Qê =¶~¡ó|_�, ~¡H›ëO ^¥Þ~Œ "Œ†ÇòHË‰§�ä›½

~¡"Œ}ì KÍ†Ç°|_� "Œ†ÇòHË‰§…ÕÁ uiy h~¡°, CO2 Qê q_�‡é~ò |†Ç°\÷H÷ q_È°^Î� KÍ†Ç°|_È°`Ç°Ok. ã„¬u

100 q°IIb. ‹²~Œ ~¡H›ëO ‹¬°=¶~¡° 4 q°IIb. CO2 #° "Œ†ÇòHË‰§…ÕÁx Qêe…ÕH÷ q_È°^Î� KÍ‹¬°ëOk.

+
3HCO H− +

+
2 2 2 3 3CO +H O H CO HCO H− +�����������⇀ ��⇀

↽����������� ↽��

+
2 2Hb NH CO Hb NHCOO H−− + ⎯⎯→ − +

Hê~ùÄxH± Z<£Ì‚áìã_Í*˜
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