17.1

17.2

17.3
17.4
17.5

17.6

g7 o 3T

yqG7 Hl

i @7 At
Gl &1 ST
Yqqq &I I

g7 gael

AT 17

aET 3T Tl &t faf =

SHTfeh 31 Ueel U <ok ©, TSfid W dcll Sid- To[ehist il dled ok oy
s (0,) & W & 4 STAN w2, g fafa= fawans o
ifed e o Ty ofevdes Sei 9w el @ SWied el fear o
FHeTeRAFEE (Co,) Wt g Bl © S efhiah §1 THlT I8 a9
2 & FiferR1stl s TR 0, ST HE WU R CO, i aeR Jad fha
WU AgHEEAd 0, IR Hiferewe ¥ 3= co, F ARE-yeH (fafma)®t
T Yfehal 1 gamET (Breathing ) AT 9a@9 ( Respiration ) FEd Bl
A Bl & ST HH WA@Y, A9 I FH FIW A T gL AIHT B
Fhd &1 MG A € o U8 vaEH o RO g1 e Y hdH ofd 22 I
FA™ o Trefafed @el § vedT o 3N voEd 1 ferenfafy w1 g
ERIRICIS

17.1 IIE@T o 3

wifort o faf=1 =l o ste vaEa @ fpafafy Saoh fear eiR wred o
IER aerdl 81 e oTsheied! S8 T, diddter Twisfd ok o, 3R
CO, %1 ARE-YIH 0 TR IHR HT T o Tt fagwor gR had &1 gy
AT 3T Ffehel i YT o folT ST X 71 F1el o IR H HAferahrai
1 Tk el (Yo Afershq) il ©; fS8 STarero st o i Sk INN
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o faf=1 T W agwdt ]; difer ifvrene dte T 1 SeH-TEH Y Eehl
Seft aneiarer dun Hierent ¥ yaee oy Heedd S o (i) g
B €, Sefh TR WifvEl o v fae HewE Sl FURE/Rte gl
BT 1w § ASfer g (Ter) R vaed &l © Safh Sy gai
AR TR HES g YOE i B SHIAER S Hew AU o
(9 =) g Ff YaET AR Fehd 21 wAuiRal o weh qul fassfaa veee
woTelt el B

17.1.1 HEF 999 aF

SR Teh Sl STel AEER 8 8, S 8lel oF ST a8l i ©h Ted 2l
I A AE GR A he qeh Yged €1 Tl el U W gad ©1 e
BN R o I o fau swafts a@nl 21w s gRI vaTaelt o
Gordl g1 e Tk SUTmd Ufesht © St eaf Scared o el St ©
zifere 38 eafy Ufeemt ot wver sar @1 9ieH e 99 =i T adet
ARR ST Jool/Fi shaese (epiglottis) ¥ @ il €, frad MR
TEN W %3 H YO T HT Hoh| YarEAel Th Gieft afern € So@er e
o qea qeh Sof 9efid Hueh! qeh SRt < ST a1 3 Wfie yerEfat
o fauifsa & St ®1 gode vaeHl %% ar fawifsa e gy fgdias e
T TR hl TIE, Ya@fehT 3R 9gd Udell faey ya@fieRet § wEr
gt &1 vareel, weftes, fgdiaes T qutaes ot qen gRiEes ity
APt STfeere I W STcfad Bt §1 W% Aqe YedfiehT g Wil
qael et fafa g anfeaifaa Seft SEh o Sfummen & gerdt €,
18 aryg, Shfuert Fed 71 vagl, TodeTet 3R hftshet w1 wfed e
HHEl (lungs) H1 T wW B (Fa 17.1)1 B9R T Hhe & W ThH
WW(pleura)@ﬁ@%ﬁ?Wﬁ?W
T 9 BT €1 98 hHS 1 Tde W TU A Hidl 21 Sl FOREEo
faoett aef od o fashe Gus H wdl €; “efw odls GopHERe
foeell hhe &1 Tdg o WU® W el &1 STel TERY 9 Aqe yeEtemet
T 1 AN e AW; Saich iUkt T S9! AfThIl €T a3 i
Yo =1 fafma et fed Xt &1 <o 9 agEee 9 i ohfushiet
o Hed a1 €, T8 el FO1 W G wdl @, g HIar © qe 91y
F IR o 9% d% ordl 2l afmE 9r (SEHE-UEH TeE) T Td
IRHEAE a1 o ™ 0, 3R COo, H AfaE faET TWE T HwS
-1l | ford gid 8 S 9IRa: b ot shel €1 dei-T[e1 el I3 W
T Fued T, 3R 9 H Ufey, uvd § wied iR A= @ fases
ST (diaphragm) g0 &9l €| 987 | gl i YR e el
T 7 R 81 e o o § wiE oft uRedd Bhe (POpE) *i O
o yfafafad g sTwm vaua & fou ot sewen savas ©, FifE g6 A
W RSl 1 AIAT @l agd dohd |
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3T
Fquf Iurfeery oo .
3
\ AT
I
T FrFETERT T
HHST 5 10 3 o)
’ vaa

o 17.1 oFa vaEA OF 1 SREE 99 (WY € 9T BHe 1 SYEd we K@ @ )

o | fefafed =0 gfmfad B

(i)

(ii)
(iii)
(iv)
(v)

YIET A1 FURE Harad fSed agEeed o e EiE St § eI
CO, ¥ TP FfehT 1 ag H qE o fha S 2

i faeett & IR T (0, R co,) F ferwwul

TR gR1 e 1 ke (SARET)

TR S Al o = 0, 3R co, w1 |

st foramt & fau wifweret g o, #1 SwEM iR 3weR
FEEIET CO, T I BT (HIRTHT Yo S fof e 14-vorwm
H FaE T R)|

17.2 1@ <kt Terarfater

v W g =Rl wimfed € ofd:veaEd (vered) TS < agHeeE
I 1 R W= S 2 SR TrvaEs ek g T 91g 1 o’ ga
o San @1 91 HI WSl o R o WM o foIU hhel Ud dAgHed
= <@ e fHffa &1 S @)

A7 qudt B Gehdl ® W@ GHSAd <9 ¥ BHS! HI oI F I
(TR FORHT I@) HH B AU HHS! hl @ AFHSAI @ oh AU HH
eIl B1 39 WE :3aEd 99 gl €, W A BUpE I agHeed <« |
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AAfersh grn €1 SHm 3R T fafere veh wHE
(wafeal o e ferd o T s STy
[ETHEEH) TE TE h1 JAUMTE 3= Hid © |
7oA ST % Hepad ¥ YRH Bl @ S
3 9¥9 A (antero posterior axis) ﬁaﬁﬂ?{
HT AFG S <1 7| S AR F U
g qEferEl iR SURE &1 WSSl &l ¥,
ﬁm’{}l‘{%ﬂﬁ 378 (dorso ventral axis ) ﬁa&:[—ﬂ%T
Fe T AFT 9g S 2| I8 &1 F AT o
et YR ¥ off g8 If§ & FRI FTFHHI oh
e o off gaM gfg S }1 9% THE @@ &1
g FUpH @ HI IYHSHT @ Y FH H
T 2, TEQ wel ®1 9 dolqds kel o
ST o S § ereiiq v v i fRa B #
(Fe1-17.231) | SF%M™ IR SRy IR
I (relaxation) THETHH 3R AT &I
3Teh W WA W AE HT e 2 SR gef
A h1 e © e $opH e ot s
S Bl 3He UROTHEEY S R
e T ¥ oiel sfw @ o 7, foed
TSl i Tl STeR fTohct St @ eerfq 7 :veeH
g S ? (fed 17.2 @)1 &9 e erfaftea
30 U Y TerEan @ o7 e SR 7 ve
1 &7l ! GG Tohd B S Teh T T
U e 12-16 R Tor@e 3l 1 Yaa Tfdfafe
i § Afwfed a1 oh ST &1 STeher TIEUHIER
1 eIl o FoRaT ST Gehel € S GO Hredeherdi
FT AH G FH H TEEE el 2

17.2.1 P Haeh 3TMEaT 31T wamm

EE 3MFaT ( Tidal Volume/ TV ): T
vauq foen oF 9ma ufd va ofd: varfaa =
fvanfaa arg @1 AFdT g8 T 500 fHe.
B € FUlq TR T AT 6000 ¥ 8000
iefl. arg ufd e &t X ofq: vada/M enfad
FL FHAl 2
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3T y9qa- E{ﬁaﬂ 3MAA ( Inspiratory Reserve Volume IRV ): I 3TFdA
1 o8 Afafed Wen S U oAl Soigdes 3id: vated sl Hehdl 81 TE
sirgaT 2500 faeft. | 3000 e, shar 2

TH:9967 AT MG ( Expiratory reserve volume, ERV ): 19 3T
1 e Afafe uen S Uk Al dorqder verfad s Hehdl ©1 S
T€ 1000 Toeft. 9 1100 foeft. =t 2

AT AT ( Residual Volume RV ): d1F &1 98 3G Sl gAY
f:9ae" o o1g ot Bl W 9W w ST @1 gHehT S a 1100 et @ 1200
foeft. g )

TR A0 FS vIET G SETH B SgR FUFH &HAE (FOHH
oifare) Frerrelt ST Gehdl € e it Sseval # swEm R W
el T

3Td: 9969 AT ( Inspiratory Capacity, IC ): 9 H:3999 IWd a1y
H A W (TS Th oA S vaTid Y Fehdal B FHH SN
A qe 3fd:yaeq guferd etmaaq wfmfed 8 (TV+IRV) |

IR EIE] &Udr ( Expiratory Capacity, EC ): 9 Y94 I a9
* Fa T (T 8w Afe Faarfaa w gwar ?1 9d s
eI 3R :vees g etee EfEfed 8id € (TV+ERV) |

feramviter 3Taf¥Te &WaT ( Functional Residual Capacity, FRC ): T
ﬁwwa@ﬁaﬁrﬂm () Hhel W I W W € e
:9ee TRferd e iR erafiTe etaae witmfad 8id 8 (ERV+RV)|

I guar ( Vital Capacity, VC ): 5!?1"1\3‘75 M3aET & 9% 9 & 98
siferrdd T (STEA) S Tk Safed ofd venfd & Gehdl @1 T899 ERV, TV
IR RV WG T T2 91 1 o8 TUHaH AE S TH AR Teaqds
HAFAET o A% FeTEd Y Hehdl B

RSl @l el &THAT (Total Lung Capacity ): SeTqdd :¥994 oF 9=
TSl § HHESG (SURd) o1 %1 el WEN | S8 RV,ERV,TV 3R IRV
gifera €1 a1 Sg el + @i &Har (VC+RV) |

17.3 T4t o1 ot

Fiehq i o fafma o forg wefaes wore eidt €)1 el @ fafma eIk
ekl o el off B 81 37 Tl W 0,31 co, H1 faft 3@ steran Wi
TIUIT & SR W W R R B 21 6l i e o Se-ae
fomo # wfmfaa fafeeal &1 Al ft famo 1 T 1 gafaa & 9

9 AUl TH T
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pO,=104 mmHg
pCO,=40 mmHg

kI I — FopE R
fefs g — fa=fas uwt
fasTieiiepa & a8 & gU SiforfTeRd Yo a8 hid gU

pO,=40 mmHg PO.=95 mmHg

forr 17.3 o kiU Td IR Tkl o ofter T w1 faftea S efedsE qen
e —SIS3TIZES T & o Y 81 &l ARG =

Tl o fago o et fooiw g ) <@ o 9ried wi ey < wed
T 3R 39 aAferdisH aen FITEEAHIEE & fow HAA: po,, T pCO, GRI
Tifd &1 argweed arg @ik S forawor el H g @ Tl o s T
et 17.1 3R fot 17.3 o g9y 7w 81 9rofl ¥ fRu 7y stfee T wy
T pfumel o W R W @ sl B st o fau @igar yeurr
Hord 30 1 36 ¥R co, o fom fawdia fxen § yewmn < W €, steiq
Ak § T SR T ¥ Hiawsh B WE| e CO,H! IS O, i

qrfeTRt 17,1 SmareRor &t go ® fawwor § wfmfea fafis ami w sifeds we

HTETSTZFATSS AT VTR gad (mm Hg )
EELE] Eliciuie e e e fcat el TR hd TR ATRAFATEH Tk
o) 159 104 40 95 40

2

co, 0.3 40 45 40 45
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o3 17.4

—
o
(=)

0]
o

S
(@)

DO
(]

SIS oh |1 EHNaleA o dqw ol Ffaera
(@]
(]

<l AT hle

sia faam

HeAelierl ¥ 20-25 TAT Sk gt €, 3fa:ferawon
fofeersht ® | wfd gt AR <@ o AR i
fomf@ 8 At co,®El O, qa ¥ g4
iy gt 81 faeor fafeas qea &9 9 =
TR I w E ®, (o 17.4), o0 hfteht i
A Yeeh! SUReN (TTeeh! Tfatuferad) , spfusmret
FI HICEIST FT FAdhen AR STk o= feord
3 9 | TR off, 37! &t AIeE T fHefiHie
¥ 9gd w9 T 21 WfC FER OIRR A e
SR O, hiushisll ¥ dshl 3R CO, o ekl

U GRH AEH B TR g pfiemiedi § foreror & o eeege B9 1

17.4 T4 gRag (Transport of Gases)

0,3 co, % IRe %1 AEaH T el &1 T 97 Wfawd o, 1 qfide
W | ol W oekTe g giar |1 9 3 Ufaed 0,1 e 5N e
el § a1 &1 T 20-25 YA CO, F UReET et W BRI gRI
®, SEfeh 70 Waerd 1 SEEE o ®9 § Afiid idt 71 o 7 gfier

CO, TSI BRI ¥ STl Fial &

20 40 60 80
ICER VAR EEISERERIEEECED

100

17.4.1 3RS T IR

( Transport of Oxygen)

ZHRCad od & hivehisT § fed s e
T H degad vk T e o @i
ISHUUE (Rerersible) @7 § SR 3RS
TR -ETATATS 1 TS L Fehal &1 T
EHrEfe 210 Afeehad =R O, AU o =
# Hehd 81 SEreifad oh WY SAedieH
ST Wi dR R O, S <@ ¥ Hafhd
21 o, AT @ BN S WiEa 3R
AhH ho 3 HRh & S 3G S i oIy
d Y Ghd B EEFTCASA 1 w9
Hqed | 1 pO, o WUEl Seifad i T
fqme o (Sigmoid Curve) W<l BIdl 81 39
Ik i foaisa s (Dissociation Curve) Fgd
g S fErdifed ¥ 0, Su Wl yfad &
et pCO,, Hr A KA, AR =ehi o &7
¥ ercafush e g 7 (o3 17.5) 1 wftewmsi
ﬁaﬁsﬁrpo2,ﬁ1=rpcoz,w H Eigd 3R
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=1 amvshn g ®, o6l fedidHeifsd s9e & fau 3 geft ek s
Tifed gid © SEfeh Akl § 79 po,, S=9 pCo,, =9 H* Tkl 3R 3=
agEH w1 fef stefdmrenfed @ s o foaiem & fauw siga
et € 398 e € & o, dHidifed ¥ %hel # Wdg W Sudl € iR
Fahi ¥ foafsd & W €1y 100 e, SiedSt @ gme IRR
forarersn fearfeai & Sl &1 @M 5 el o, e w R

17.4.2 HIESTZATGHATSS R TRAEA

FHTATSEAFEE (CO, ) FHFEIT GRI SRS H=T-g Mrete (T 20-25
Ufaerd) & €9 H 984 i S 81 T8 SEEEar (d6E) co, % SAlfw e 9
Gefd Bl €1 p0, T8 S I GAIfAd HIA 9Tl Tk G FRH & Hah! o
=9 pCO, 3R f= po, &1 1awen BH ¥ Earaifad | Co,® S&F g ¢;
Srfeh shfueht ®, el pco, = @ik po, 3=4 &1 €, seiHH-garaifed o
CO, 1 Toae €1 ol € 1o skl & garetifsd o sferd co, it o
o B ST &1 TS Heieh TREgst 1 Figdl Al B St § $e
SR e § STe B €1 3H Uemen ¥ fefafea wfafwar < feemed o
g et 2l

EaC | ECRCHEEE| e TeEgS
CO, +H,0 H,CO, HCO, +H'

! H STTEF ok HRU pCO, AF BH T CO, T (RBCs3R )
¥ foaf@ gxt € iR HCO, 3R H+ ol 81 hfusht § pco, %8 84 ¥
yfafear 1 fgon fauda & st @ @@ co, 3R Ho o 21 3@ @
W@WﬁWWWW(Trapped)ﬁTwwm
FTEATSEHAFIEE del HT Wk JH: O, % &9 H god & it © (o 17.4) 1
gfd 100 fhefefiet faeferdisita W g hftsht & @mw@ co, &t 4 faefl. 7mn
o Bt 2

17.5 yaa= &1 fEm= (Regulation of Respiration )

e W 39 IR o skl i W oh STEY YA 1 @ Sl Ggfeld 3R
fEoR ST T T Uk HEwul &l 21 I T e o g HOe g
2| afesh o HeFgel &5 § U ffvre yoaue oeehs faemE e ®, S ge
®Y ¥ Y99 o (999 o f7u SRl Biar 81 Afidsh o 9| &5 | T 3=
T%—;ﬁ%%ﬁ%ﬁﬁm (399 319=1) (Pneumotaxic) F% Fed
& S Yo TFohg o Al 1 HAd (GUR) Y Gehdl &1 TH ohg ok dl5Ihl
Hohd d:YaTT 1 &M H HH F Ghd © AR TH YHR IEET L
(Respiratory rate ) +! qRafdd #Y Thd 2| ks o U T ST
(Chemosensitive) g @¥ehg o fau @ifa Tagr giam % Sl CO, 3R
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BTESIeH AT o forg eifd "odt eiar 21 57 Uit 1 9fs @ a7 ohw |fea
B Yarg Uiha W Tavas s i §, foed 3 e frekifaa g
ST Hoh | HETFHAT 919 (Aortic arch) SR e o (Carotid artery) @E\Eﬁ
ot WAt co, R HY WA o UREdH H TeEM Thd & e
STARICHS HEAE! 8 TFhs ! STEYdH Gohd T Fehd &1 YOG oI ok
o o etferdfis w1 gfiert sgd € HeeeH 2

17.6 Ja@9 o fa&r (Respiratory disorders )

AT (Asthma) H TG 3 ya@emel &1 Y oF HNU Y&EH & G5
TERER Bl § 91 YO o § e et 2

YIEAT 9N (Bronchitis ) . T VAT T MY ¢ Toreeh fovy e veet
H gor de1 SoH el @ S oar @it et 2

TR T TRRTSFAAT( Emphysema) : T Teeehiieren I 8 e shftrent
fufa afdre e St @ foed g fafmg gdg w2 S 21 ¥EuE 5o g
HRH H TH T

AT $a@ W (Occupational Respiratory Disease) : & e
fagioen w8l Teer ot foEE - feE @1 digd w1 e g ©, 98l s Yo
FU foherd & foF IR &1 TRem gomedt 3% 90 e Froemet T R
AelehTell gqed WY S H Hehdl © o9 WwmHEd (Wi Skl Wi
A1) Bt €, fSieeh woreed el whi TR ThEH 8 Wehdl 81 3 Sanl
o HfHeI I JEERU HT FIR ST ey

[T

SHITTERTC STaTorerelt femenati oh fofy SiferdisT o1 ST hidt & qe Sl o WY HETSEeEs
S TR R et ot S el €1 Wi o shifvrentetl qeh sifedie U el 9 weeReieEe
F o IR T F AU S W@ Bl RATAry faetad ¢ oK 98 g9R 99 =9 iR o faw
s ot faerfia vaea @5 € fmer siarfd & Bwe SR 0 92 ey | 2

YA 1 TEell =ROT YA @ o arHeetta o hftsheti o off S @ (i ved ) 3R
Hfeh1sti W a1 aeR Fhren S € (F:3ee) | et e W 3R hfaert o o= O,
R CO, 1 fafma, 37 6 &1 W 50 R IR F IRee Sfodiom g W 3R Saahi o o
0, 3R €O, 1 fafa iR Hiferhrsti gRI TerdisH 1 STIRT (HITTRT Toe) 7= Hfmferd
=R01 § Aq:vaTd 3R FvaEd & fou agHed 3R wftew o st fafere siawaeis afvmr,
(TR IR SR 1 TeEdl O € Joural U1 1 St 21 37 feransti § afmfera arg
o faf=1 e ol TSI 1 HeEdl § AIa1 ST Fehdl @ Toreht fafencdi® o Jifeh T
21 sfudr & Sawl ¥ Co, AR o, % fafma fawo gw @@ 21 fawwor W o,
(p0, ) 3R CO, (pCO,) o 3w I FeIUT Sh! Al 3 Foemur Tag 1 A W
ek 21 3 Hh BUR YRR | piueht W SfedisT o1 foetirdiota o § qo W o skl |
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foreor g =M €1 3 FRE CO, o iq Skl ¥ Fftet ¥ fagor & fau ff o1 1 2

SAFASH w1 g7 9 4 AEHReAfe o €9 § R idl ¢ Ffuwt § W&l po,
Aok B 71 SRS EHraifed o FfHd 8 St @ 9o SHaskl § w8l po, FH, pO, T H
1 Figar stfues et © W 9 faafsa e s @1 w70 9fiea weeRsieEe H
UReeT HEifR TTeEes TSEH %1 el 9 SEhEiHe ( HCO,) & &9 § gl 21 20-25
HieTd sheeTgaleEe EHNeiiear gRI hiaidiHl EHelis o &9 § og i Sl 21 Skl o
W&l pCo, =4 3R po, F=1 =il €, 9 e & ¥ gfivd =i ©; v Hfaeht ¥ Sl pCo,
7 3R po, 3= Tl ® 97 WA ¥ fewifaa & SRt 2l

TG 9 AT o Hegel &7 frd vage ohx gRI S Tl W §1 AfEdsh o 9 &5
feord varg ST e YO e (FHIfR) hg qOn Uk W Gadt e voud fwarfaf
et Y Hehd 2

AEHE

—_—

. e &HaT 1 IR € SR SR Hecd §d1g?

2. 9WH (39 & IWd BHEl | W 1Y ok ST hl Sl

3. T4l w1 foER e kU &5 W Bl §, YaEA o o fRE o= Wi d
T2 F?

4. Co, % tiEed (grade) =t gea fawanfafy = 2; =men w12

5. ik a1 1 qo § agHSE™ 9 § pO, qel pCoO, TRt B, fer Y2

(i) pO, ™, pCO, 3=H (ii) pO,3=d, pCO, =
(iii) pO, 3=d, pCO, =4 (iv) pO, =i, pCO, =T
= fRafd § 7d 398 ishan i S w12

YA T EE e €2

pCO, 1 eI o TRae # T 7 82
TEIE W Te dlcl Sl hi YaEH UiehaA H o YA qgar €2
10. e ¥ v fepantaty shel et 272
11. 3iferdisr foriism ok 1 IR <, &R0 3 SHeh! FHTHIN SMHid H1 H1E HROT ol Fehd &2
12. o1 3 A SAshiErar (SUiran) (< Afriis) o a) § g1 82 36 Heoe § FHhn
U YA T HIFET FL 9 AR o g ==t i
13. =1 & &= TR
(F) IRV (3TE 3R &) ERV (3 3R &)
(@) 3fd: yaE &war (IC) 3R F:vee e
() S &Far qe el i Fel i
14, SR G 1 €2 Th WX U o oIt Tk &2 o Sag STFae (RIS |A) i
ATehferd hi?

RS Y
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