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& faar
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11081CH20

T 20

A TS Gl
T el ®1 T Hewqul favivar €1 Sigell o uRw H el wE
e BId € STHIe TEY Uk ifvTeh Sid H SHeged 1 Yarel Heer o
Teh HHURU &9 {1 HE 9 GeHIN, HINY AN ¥l gRI GeeH S9d €l
A 0 TS, e, Toteh, Tore1 e i Tfaeiicl s Tehal ©1 9 Tl
¥ M A1 sEftfd oReds g €1 T e HeeH %l TR %Ed T
ST, ST, TG, S, qG e Gt T A FeEer & € %9 w9 €
T HCEAST ST 3T YR & Tfd H FHerd Gl ¥ fa= g eTevas
T 21 I o faw, TR § usme HiSH ] HIRER-TEE ¥ gers
AR e[ S wE B 81 8EeT 3T 3 R gehed IR =er Sl oh
feTT W T Gkl 81 BH 19 IS IRR 1 G aGeH & faw w@m A o
€ @R = o fog offl Sudea Yerol § Weha e € foR wfa ek wem
1 YUk ®Y W AT TN TRAT S Wehell ©1 XA oh el I 3@ Sl W
qaifed fRan s gt @ T 9t som fa 21 7 ofes 9t 1fg =em ==
& Siqetl oF we o aleh URfd i "I SR e o eY Seed g

fre ot =e 1 foren 9rg: AISH, g™, Wiefl, S ehdl TS €, 3T
Wepfaen fefa 1 dqomer = vetyafEl @ wereH o faw w1 S @)

20.1 Tfd oF WehT

e IR 1 BT q&ad: o GhR i T <0t €, Fen-aiea,
vemreft 3R Uil e e 8 W UQl © TR UeHIW WS ShuNiHeRl whifyTeh
fefeetl w1 Tagfg €1 HoTfieRt T YRRt i O W TemEd +id ¢, o
o el A W Sol GERO i S @ € qU A S wieienen § e
F HE HE 2
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TR IR | hE faferse Ebﬂf?TEFTQ a@ — HEIH&IPIU] (macrophages) Sﬁ'{
'QaﬁTU\'I,[leucocytes) ﬁmﬁaﬁ#}avﬁruﬁ%aﬂﬁ%%msﬁwﬁ
TRl Tfd GRT ek WIS SRR k1 ST © (STHIT HW) | ISR shehret
T S - geAdq off omdeig wfd  weanh @ €l

SUR Sffuehe Aferrreh® 3 ®, S uewy Sufafd § S B €,
TeHy TIfd eIt 1 YA et § ueme 1 gufed nfd ¥ agHedd o1 &
T FEY FE A YA FHUT TS A I g H Hes foedt #1 A
oA A H fem o1 ufteed wemy wfd #1 wewr 9 € B T

TR Ui, Seel, far, enfg w1 fa o fag it vfq srevaes @1 Ui
o Heped o U T YUl IUAT H AR AR aghIVEhig Sfel ok
T R S YRR HI A H B T FeH o fau weiE, sher 3R
dfreRT @5 1 Yol EHfEa TR 1 STEveshdl Bl Bl TH A e
U o YRR, ST GCEAT, Sk Goped 1 fpAfafy 3R sheRret oA ok
TEEYU Teq o R H S|

20.2 Uit

et Tk U YR w1 Sdw ¢ fogel Safd semseR 9 B g1 T
IR AT o YRR o R w1 40-50 Ufawa fewmn ufvm &1 g @1 gk
#% fagim o B €, S9- SuSHIied, Sepeeiend, TOE U Yedremd|
IR o Fr-fre smur W afiea fRan T ®, S-Ter, w-wg 3R
ITh1 T 1 e ugfal T o oUR W, I YRR w1 Ui g S
T - (i) e (ii) AT S (iii) =9I

ThehTel UTYTET W shebtel efael o fiehe Hush o et 21 gewseft
N 3@ W T i feadt €, or: 3= ifaa ueh #ed B dfe sl
fopenati o1 iRt o g Uemes  FEmOl B €, ofd: T Ufesen Uoft off
FEd &1 A g ®Y ¥ For A IR I g5 9gen § e el 2l

AT ARTET TR o @iEel 3T 37; S¥- SRR A, S |76 afe
#1 diqd fafa & frog &1t €1 3 oRifEa iR faw fgadt €1 e 3=
fast Ut (enRfaa WIft) wed ?1 w9 fean dfer o3 o Ufssw
frEsor § & B, sEfern 3 erifeos Ul el S @1 3 9red AE g
9o 3R S AN g TE (gamete) o AR (URERA) @
H Bl

S fF Tm @ fafkd ®, g8 URET wsa & ol € #E es ueh
HIRTHTT &8 YN o TS o foIu Svead &A1 | T el &1 01 &9 ok
R W, B2 U Wad et 81 A Sfess @E w1 el §; it aren
T ! fwenetl &1 g e =& s

ShehTel UTN 1 WTEAT SR Hep= Ty i THgH o foq e @
foer 9 e HU01 TR YRR °, Yo WIfed sheblel UM hE U9 St
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A gferertsti (fascicles) # o Bl €, S HgHd ®T W hletor FaST
Tk TR ¥ R Tt € o HUEE (fascia) Fed &1 W® U I H
U3t W B (R 20.1) 1 T Uit 9N A foeelt 9 emEaia g @

e (gfere)

forx 20,1 U3 TEE den URH O ol I T YR T ST T

mmmﬁlwwwm%ﬁﬁ?m(sarcoplasm)
A *¢ hah ed Tl FdEed Siferk erefq Ui Y@ % Usfigen i
(AR Eem) Sicaad Al w1 YeR e §; el W H Th
forsar Uefiger & Gk €9 9 =Aftyd oms dqstl 1 Suftfa € o vefiag
(uriftherde) Usfidder (AEHERSA) ®ed &1 Yo% U dgh H HHeR
TeY Td Tooh 922 (§T) e B Ul Ywen ok faggd stemdd 3 g% wifud w1
e @ fF o Mod &9 < yq@ WM - i iR wEfes o faw
TR o oo o HROT BT 21 ook el H ufeed g @ N1 - ST W
THfYT o€ wEd € vl el §el Hl A’ &g a1 faum e o wed ®
e ArEfEE g 21 S WEH SETE SR | WER SHEiaR ueh W
o e ote o oft EAMIR oFaftyd eid € ufeed dq weEited dgsti i
IO ¥ Uqel B §, 3Fd: I HAY: Udel Ud AR dq FEd 21 TIH -6
o T W gy fgfawior s el Tk yeme @ gl vtz - wed
&1 Tqel 99 231 ¥ a9 98 B} §1 A’ o % R dg, ‘A’ ST o ue
o T wael WER feeh, 59 w-Y@n #ed €, g7 98 e €1 ush Y
F Y A H A SR T ST THIR HE H Hafed B 21 I Sk
'z -X@net o st feud Uit Wik 1 A Tk Hehed i SehTE ol € o
grhifaeR wed € (o 20.2)1 fasm =t eraen o, wael dqef o R i
3R o TS Tqell o T oh W Wi Bigel w@as T W sAfdesied e
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S fagm

(et e R AR wqet % R % @ ¥ T S ¥) W dgqe
HEF 9 S g dqenl o stfaesied & elar, 'H-eF e 2l

20.2.1 HHTTINA WE sht WLETT

g% g (Yael) 99 Th TR 9 Affd &1 § Hefad & F (AqE)
TR w1 S B B USSP TR ‘Gl (MAR) TfRT gehEd Wi
TgAF Bl Tk T WA, ARG & g F A & Fhe T e
A W €| T Sfed i WEE o] demEtes W e siauel woue
St B1 fasmm w1 eraeen ® it #Y U SU-gwE WA qqsti o HEfe
% oY T O Wik T i g X wEdt € (Fe 20.3 31)1
Yok WA (Ai2) dq o Tk agash 9 1 e Thels! qieH o
TRETEA wEd € (Fost 20.3 &) Tk Wi dq St €1 qeish AREEite &
T TR 9T B §- TH B o Ffed MR R o s Is) R #:)

()
fer 20.2 (1) WHIHER $I W L T UM TG BT G (F) Teh FRITHR HT ARG
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EaiR-Sl

(<)

ot 20.3 (21) T A (Wden) g () Thdt @A (fAEmE)

IR BHEREE (HMM) 3R U8 &I gohl WREEET (LMM) Fed &
TR oTeea 7eiq R wa ®iel s W 7o g8 den o9 9t fa
T o HIT W A dg W X k1 WE W B €1 T w9
(HiE-3m) ed 2| MersR R wh wiwd wedits teed € T @
% S WM U Ufeed & foru dfea M B 2

20.2.2 USTt Gepw ki feRafaty

et Heper w1 fRanfafy w1 wdfdg fosid gN o=st ®E THe S gehdl
? fgeh ogER Ueha i 1 Gper uael dqef o A1 dqell o SW Gk
g 2 2

e AT 93 ST U AR R Tk dohd YuUT ¥ USR Heped Wi
AR 1 T T Weh =0 AU 38 Y9 W TF Wk TS 1 TS L
&1 W AR SR Ui e oF Wiehiomn #1 G Rl afer-usia g
ek Sicd T HEd €1 3@ WITH W Th i Hohd YEH 9 Teh Al
Wﬁ(qﬁ?&aaﬂf‘m)aﬁ%ﬁm%sﬁmﬁ@mﬁﬂa (action
potential) ST HIA Bl T HHE U@ W W He S g EE
Aehieled W shiewad 1@ qod Bd 1 shfedam o1mad &R ® Jfg 9@ wfred
g W AU H ST THEE ¥ HfcqTm FY TR TFRA ok Toh U Al
Tl 1 G <1 81 ATP o ol 315 ¥ W Sofl ol SYANT Y HEHH
Y wfeRd o ga dfwa wEl @ %™ 9 s M o fau §y W @
(fet 20.4)1 39 o9 | T2 gL TR dgell A’ S & &% & wE fE=d
& 3 oAl W 9E g A W o IR W few ot @ fed arenitreR
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TorT 20.4 9 g F T h1 STALMY/INY HT UM T T HY H 2T

BT T S 7 AU WP & S 71 FW ok RO ¥ T ¢ f we %
B B GHT Nl G oh THY T-oSl F1 @A w9 e A g Sefn
A-del w1 g s fF @ wdt 8 (F 20.5)1 ADP iR p, e,
AT fasm stawen o a9 =l Sl §1 U U ATP o o¥F @ HE-Ug
Z2d € (Tost 20.4) | HEIET 3T ATP i eTsfed Y U9l o 3R HepeH o
fau fran <ewd © fohg dfe ol oF wW@ @ WM W HieReleTeh
Egem §R Ca” & OO § TR A TA: @k W 2| IHoh
HAEEY 7 -{@MU S0 ol WM W o9H € St §; erefd fferer g S
21 fafg= oferel o Yo =) sfafean oty o o & "o @1 Uiyl ok
TR-9R IS B T STH TAGehISH o a6l faged ¥ wifdesh 377l
ST BN ol @ e oem (#ifa) et @1 ush o stfedise weild &
ATl A W1 hl Tk HErlsd el 81 w5 uE § qEreita s A
ST et ® e 3 o % fiEd €1 e o w6 o ofvrt sed €
U Uiy o ArEgehitean s Bt € St ATP o Fdfor 29 S weiRa
AT 1 €T AGN 1 STANT 6T Tehel & THfT, 39 URE 1 argsiat
et ot FE THhd T D W, | R H AEvcfed $ §gd HH A
TE S & fSEY 9 gooh UT 1 S1el Yod Wdid Bl &1 3 ved Uikl 2
T HIEErRiTEa o SeUHEIE Bl ®, Wifh USiiged Siferh! sferfus A
o g €1 3 eremdrg fafy grn Sei ww i €
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QL NI § 3
— 21 L <
SRR LI TTTT T T T T T L 1111 L
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wfw ’Illlll I| : |I |I|I|I I|I|I| Ilil |I ——-Z
< TTT QL 111 11111 Ll
P S SR I N I I O S B B B B |
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o 20.5 e Weper w1 |l dq fagia (vael o w1 T T 19 a1 H &S 1 ol 3THR)

20.3 hehleT aF

sheptel a3 § fkerEl 1 U @lEn SR Suifker w6t €1 YRR & i § 3m
A 1 wEequl Rt Bt B1 shoul SISy S oA Seel & e w6
F T AR T u eifeerdi & Tga B et v Sty faeiy yR ok
AT S B Wi o oo w1 Suftefd 9 eIftedl wer el § St
HigrfeT (chondroitin) TTE0T UL o ﬁﬁ}m Tl A (pliable) EEIn
&1 g H, 9% 95 206 AR SR e SUeerE &1 & g 81 59 ] g
el | dfer T 2 stefa heRtel U ST shebral

T Shentet W 80 rfeerl et @ S YRR 1 ge e1el R foaia erdt
B e, Aeeg, SURY (WH) IR wqieE 1efid shehlel o1 o+ il &
wfe (fod 20.6) o1fedl & < @H=9d- ®UEld (cranial) 3R ST
(facial) ® &1 © TSeht 4 22 81 sl sifeesi =t S&n 8 Bl 21 4
Tfeqsh o fIu H3R ek 9@l STeR0- S i Sl &1 ST 9§ 14
ShehTell 31999 (skeletal elements ) B0 & S AT o GEe T 9 S B
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fer 20.6 97 F FAC F ARG

FefiT HITh

EACAGE=T

fox 207 WEsT (@ Uwd )

THh U - AR &l Thd AR TE37EE (hyoid) HE@
e o < feed T €, T ot wue o & affed
B Yok ARl W | ot sttt gt E-fifer,
TTRY Td WL 3% 9o €9 | Rl AR
ed €| Ul YN HIEH € o 3 WM o WY T
STl 3Tfeerehal (occipital condyles) 1 FETAI
¥ wfpis wa § (feoda wifen erwierfas
hat) |

TN HH9reeh |5 (T 20.7) %9 H =afeem T3
i ® feerd 26 Al w1 S R H9%w wed
gl 78 HU o MUR Y Teheral 3R g 9N W
I & IR hidl 81 Ucieh h9eeh o e 1 91
GrEen (TARE ) e 8 e e iRy
(spinal cord) ﬂﬁ'{?ﬁ 2| UUH HITH TZad 2 &R
Tg R Sifeerehsl o WYl GRS S @
FI%h IS, U HI 3R ¥ IRY & W, War (7),
e (12), wfe (5), B S (1-"afsm) 3R
IR (1-Fafsa) weresnt o fasifca ear 21 e
FTGHI ! TN T Gied T gt Taerar |
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T TE Herer

7 (W) eI 21 HIEHh I8 e (spinal cord)
1 e H g, T T YR WM © SR uEferE
den 113 1 Ul oF iy Tere w1 fEir e 2
IUTE (sternum) T8 HT H&F 3R W@ | feord
T Tud e B

qaferEl (Ribs) &1 12 Sifgal gl 21 Teish
TOel Tk qdell =udt ifte € S S Wi o e
dg MR R WM ¥ AR & @y gL Bl 2
Theh g8 i W 9 giEsE gqe B © feEes
R 39 feferey (bicephalic) ¥t Fed ol gUH
e St waferl i arfas wHierEl wed €1 I
H 3 Taftg wyeswl AN g W W Sufty §
FHrE IUE  (hyaline cartilage) @1 TR o
SEI et ®1 8eft, oot 3R 10e Si-vwferar sufey
o Ty e Sfitea el gl afee sy Suifey
o Wed ¥ el uHell ¥ S[edt 81 3 dfdsiehiga
(2) e we ¥ e # s @ Sife
(115 3R 126) @rer o e g e e, gty
I2 el gEferEr (floating ribs) FEd Bl g
(rib cage) ! T %W © (51 20.8) |

el 1 feerdl Ul WEem % W S
hehlel AT B ek urg | 30 aifeerdl o e
& omug (9yem) Wi erfierdl €- gy, WeIw oMk
3T, e (hels &I el - gem | 8), "
HieH (el w1 AfteEi- "em ¥ 5) @R hoiss
(feai &1 efedl —gen d 14) (o 20.9)1
TR (3% ARy - e o eafky), fefamn siiv
fheen, ode (@Al Wt sfeeml - wWem ® 7)),
Herrt (Wen § 5) SR s et weR
(fe 20.10)1 &9 & TR & TH oIy 59
ol (Patella) ed 81 27 1 TR i 3R W
gehdl § (S Hel) |

F AN N7 Tegerr SAfkerd| 1afig shemrel qen
FHEY: AU TS UYH UKl o Sid HESH § e
A Sl YE HEen oh q 1Y Wi g g1 3™
g o % ol 9 d U Fifded ©§ Tw

Thyet et € (fa 20.9) 1 Thyen =& o g8 W

311

ferx 20.8  wHfeEl qen fosw

fog 20,9 <t 319 dw@en qur s stfterE
(T g arfiefaia)
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o 20.10

S fagm

o W T dadl q9et o de RRed T St
I9d), SRR eifeer B1 Then & e w9
AR 97 H Tw IR () TS o
I92 Yee o &9 H el ¢ 99 TRt wed €
Ffafhel T Y GRS I 81 TR
% "9 Th e 9 TelEe e wed @
YA ok T oF Wi Sl Hi SE 99 oh AU
IS L 81 YF Rifaehel Tk ol qaeit
Afeer &, fod < 9% WU S ) 39 e i
JHA: STd%  (collar bone) Fad B

%ﬁﬁTﬁ'@ﬂT(Pelvicgirdle)ﬁﬁ%ﬁﬁTaw
gt © (fas 20.10)1 v i s @A
ffeerti & Horgd @ o et 2 gforem, ey
AR feq| T Aol o HANE WA W T
e Tdgem et © el se ety wiEeH
FIA B SR G H AT HEen o aFl 9N
I [GE T tﬂﬁlq? Hed (Pubic symphysis ) EEI
& foed WRR swieyr g 2

20.4 GiyEr ar Ss

ferdi =1 Sie B YR w1 ufd o foy omevess © o vRR i erfemt
TEANT Bl ® o T ot sueht eTyers Tl #1 Wi stfkeral sterEn ww eifey
T T SUMYy & " w1 diie @1 Sigl g i o faw ot st T
1 YA fopan a1 B1 Tl Wi afeld (fulerum) 1 1 & €1 3 wiel
w Tfa fafi= wRel W fiar &SRO SEerdt €1 Wiel % gema: dF
YrecHs &1 § afied femen T €, S9- Wi, Sufkerge oIk aEAifaad
(3 |

it g fovdl TR &1 71fd T2 8F 341 38 W & SIg 5R H1A hi
=qet IfEerEl, S oM Wi TS Sk i Terddl 9 Gied (sutures) o ®9
o el s o fay gatea g €

Sutfer Yo Sret #, el oo o Sufterd g et €l €1 weedh
3T U § Teheadl u%ehl o o= T YHR & Sig & S Hifgd wfa ed
W 2

[T el 1 fagioar § sifeeai =t dfeesH gasl & &= @
g oft g TeT #i Suftfd B 39 e+ Hewen § ugi| Tfa Hed
21 A Sig JoH Ffed w2 We HI M § TeEd w &1 gk @ieardht Gy
(G 3R 9 d@ell o aie), sewl Wiy (A1 Gi), g G (dEee
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geft - Teerw SR 4 o =), fagdt @iy (vemsfen |y wrded % &)
AR T Sig (TS & HIA IR HT FMdA & =) 9o B S T

20.5 UM 37T chenTer a7 & fawr

urgeafTar AfaT (Myasthenia gravis) : T Tagfaren faewr st dfepr- oeft
Hfer i gofaa el B 39 HAES SR sheprelt UfYEl 1 werend e 2l
U9 HUT (Muscular dystrophy): f9&Rl o6 ®RO e et 1
TR STIBTEA|

AUATRTERT ¢ IR | hfewem oAl % o 9 ush § g Ul

i oM (Arthritis): Sl 1 0|

arfeer EF'SRHT (Osteoporosis) : I8 3U Fafdd fasRr T fou s1feer & ueredt
ol W e 9T H1 Yaol GUEAT §| TR &XOH HH SHET
FREH 2l

M3 (Gout): SISl H IReh 3177 0N oF A T oh R S HI WA

|97

T Fefal 1 Tk Aavah fasiuar €1 sfaged s yarel wfd, vemeh 1fq, v, uel, val, onfs
=1 Tfa wifort Ry sffa el o %o w9 ?) i fa fe wiitel o <o oRafda g
2, T HEar 1 WOl W e, s, Tiel, o T, STehel Wihideh fefd t qam
7 T @ & fae e 2

TS IR T VTR Sriet, qemne SR Ui i <eiidl 1 S SR o7 YR i
et o fere gfera eita fonamal ot eaveshd il 21 TR SRR A €I WK w1 UfvrEr g
&1 ShehTel Ul shehtel Sfe@dl © S[EI el 1 o ad ue Ufeseh W i Bl €1 ST
1l ant ot fafa o feorm efax Ul eRfad we stfsss B €1 &g Uil e<a =1 vt
&1 o aa, wifea iR s et 81 Uit § Sssiicnd, Hepemeiierr, gam 3R g
SR T e R

Tefien, Uit w IR 3R B e UIIRY | g WHHR ®9 9 Hafied yeidgs
(AETETESE) BId © | Yok USiiddeh W o AR odieed fRacHeh gehEAl, WIehiER i
g1 Yodh TIhIfHE o ohg W S HEIHA dqstl | o A-S€, 3R z-¥@ o <Al W dae
TR dgeti @ W9 T o1y [-oT B B Tl SR wEifee Hepumsiicl sgereh W 21 fasm
1 e o, e dq W AR o foe |fsna M 2ite (W) 9 @b B 81 JEifEE
it W wfeus, T oY e SR Tl o fau wfea T e 1 Ueiel § utes dfen &
Tohd @ T favd S et B1 SO Wbl Sfeiehl shieda™ emaq (Ca™) o
F B hfcqTm EA wRd w AEfe o 9 @ sig-gg fafo ' @fea e €3
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FE-Uq Tl dqef i diwd € ford wfaed dq aaifam dgei ® S o € IR Teher
BIl | TeaYEN hTewaw SH Wb Sl § arod =l wid €, fred wfee fftwa
B W B1 HIY-Ug 22 A ¢ iR Uiyt ffufaa @ ol 2

IR-IR ST w3 F Ut F orb (Hf) B St {1 et O o wEelite quis whi
TGN 1 SURfd o UR W IRl ofret 3R vod ueh W o afferd &1 T €

sifeersl ug Suifersl shehTel 93 aATd B SheRTel 31 1 1efid SR Surig e H fawfaa
fopert o B1 e, Heew <o, qEiaEl SR U S7efid shertel SId B | IS SAftert i daen
UM shehTel 1 T ohid B SIfeer a1 @iyl oIk Suifeer o = i WehR o wiig (Hfw)
T S B- {90, SuerER SR wrEAifage| gEAitaTe siel o v i w9 € #iR s@tay
3 9o o Heeyul gfrer fae 2

STHH

ShenTel U9 oF Wk rehifHaR w1 Tos oAC oiR) fafa=r a1 fefgd i
eft Hep=d oF 9l ag fagia & w1
eft Hepe o Y@ RN T U
‘TEY @ ‘e’ e
() T uael g o feud e
(@) Aaa Teiet 1 H-a A2 iR gaet, S dqefl ol geifa s 2|
(1) He heRTed | 206 ATEET Bl 2
() 99 | 11 Wit qHterEt gt 2l
(=) IUREY YRR o e 9 ¥ feod =it 2
5. 3o o9 AR Sq:
(%) T IR Arifaa
(@) ol 3R vaad uikEt
(1) 79 wd =ifor gEen
6. W[ & WY I ¥ e &1

i o

WY I wWY I
(i) Teemt usft (F) TrErenfad
(i) Frrmmnfe (@) T g
(iii) e g3ft (77) "eq (suture)
(iv) 9 (%) s

7. W YRR 1 IR g gieiyia fafe=r it s @ 82
. 379 Y YR ¥ TF Faa 9 iR 7 Uen ° faug s

o0
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o.

10.

315

frfafed el o gR =

() T/ (TfRT)

(@) TS & wdc/HHTIA

() Theisls 1 o

(%) wEyTadge™

(F) HUeg AR & s

(D) #ftT TEen w1 ik Afer & o=

T Tl o Sfea o=l &t )

(%) @i A & (/D H BEH) e 3% B Bl

(@) Y& A UIE | thelols i HE& 2

() HEEEET % gad dgeil § 2 ‘F' ufaRd @R S o S Wi, S
R B 2l

(1) ueh W0 o ohfedem o e & 2l

(=) AR qHferdl 1 Sifedl i @il THieEl wed 2l

() O9A &1 wOd _ 3ffeeE @ S g R
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