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fo"k; lwph

Øñlañ			

1-	 tho;kfU=dh ,oa [ksydwn		

	 •	 tho;kfU=dh ds mn~ns'; 

	 •	 tho;kfU=dh dk egRo

	 •	 is'kh; xfr foKku dh ifjHkk"kk ,oa egRo 

2-	 xfr ds fu;e ,oa budk [ksyksa esa iz;ksx 	

3-	 mRrksyd & izFke] f}rh; ,oa r`rh; Js.kh ds mRrksyd 

4-	 lUrqyu & 

	 •	 fLFkj lUrqyu 

	 •	 xfr'khy lUrqyu

	 •	 xq#Ro js[kk

	 •	 fLFkjrk ds fl)kUr

5-	 ?k"kZ.k rFkk [ksyksa esa ?k"kZ.k ds ykHk ,oa gkfu;k¡ 	

6-	 iz{ksI; (Projectile) vkSj iz{ksI;&iFk dks izHkkfor djus okys dkjd 

7-	 tksM+ksa dh xfrfof/k;ksa ds izdkj ] fofHkUu 'kkjhfjd xfrfof/k;ksa esa dk;Zjr 
eq[; ek¡lisf'k;ksa ¼nkSM+uk] dwnuk] Qsaduk½] eq[; ek¡lis'kh lewg
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'kkjhfjd f'k{kk ,oa [ksydwn dk {ks= foLr`r {ks= gSA blesa fnu izfrfnu iqjkus fjdkMZ VwVrs gS] vkSj 
u, fjdkMZ curs gSA bl {ks= esa foKku dk ,d vge ;ksxnku gSA tho;kfU=dh vkSj 'kjhj fØ;k 
foKku [ksyksa ds {ks= esa izeq[k Hkwfedk fuHkkrs gSA bl ekWM;wy (Module) ds vUrxZr tho ;kfU=dh 
vkSj 'kjhj fØ;k foKku dk [ksyksa ds {ks= esa iz;ksx ckjhfd;ksa dks ljy Hkk"kk ,oa fp=ksa ds ek/;e ls 
le>kus dk iz;kl fd;k x;k gSA [ksyksa esa 'kkjhfjd {kerkvksa ds lkFk oSKkfud i)fr;ksa o rduhdksa 
dk iz;ksx dj [ksy izn'kZu dks c<k;k tk ldrk gSA

tho;kfU=dh dk vFkZ&

tho;kfU=dh (Biomechanics) nks 'kCnksa ds esy ls cuk gSA &ck;ks+esdsfudl

	 ck;ks dk vFkZ gS ^tho* ;k thfor oLrq] esdsfuDl dk vFkZ gS & HkkSfrd foKku dk {ks= ;k os 
'kfDr;k¡ tks mu oLrqvksa ij ykxw gksrh gS tks xfr esa gksrh gSA [ksy tho;kfU=dh 'kkjhfjd f'k{kk dk 
,d mifo"k; gS ] ftlesa fd f[kykM+h dh] HkkSfrd ds fu;eksa rFkk xfr ds dkj.kksa dk vkUrfjd rFkk 
okgjh :i ls v/;;u djus ds fy, iz;ksx fd;k tkrk gSA

ckVsysV~V (Bartett) ds vuqlkj ^^[ksydwn esa euq"; dh xfr o v/;;u o fo;ys"k.k dks tho;kfU=dh 
dgk tkrk gSA** (The study and analysis of human movement patterns in sports is called 
biomechanics)

	 vr% ;g dgk tk ldrk gS] fd tho;kfU=dh ,d e'khu ds :i esa 'kjhj dk v/;;u gSA 
;g v/;;u mu vkarfjd rFkk ckgjh 'kfDr;ksa dk gS tks 'kjhj ij ykxw gksrh gS rFkk os xfr;k¡ tks 
'kfDr;ksa dks mRiUu djrh gSA

tho;kfU=dh ds mís'; 

1-	 tho;kfU=dh ds fl)kUrksa dk iz;ksx dj izn'kZu esa lq/kkj djukA

2-	 [ksy rduhd esa lq/kkj djukA

3-	 [ksy pksVksa ls cpko djukA

1
tho ;kfU=dh 
,ao [ksydwn
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4-	 [ksy midj.kksa esa lq/kkj djukA

'kkjhfjd f'k{kk ,ao [ksy dwn esa tho ;kfU=dh dk egÙo

1-	 [ksyksa esa izn'kZu dks c<+kuk % tho;kfU=dh ds fl)kUrksa ds iz;ksx }kjk O;fDr dks rduhd o 
midj.k esa lq/kkj djds ,oa de cy iz;ksx dj ekalisf'k;kssa dh 'kfDr dks c<+kdj [ksy izn'kZu 
esa lq/kkj gksrk gSA

2-	 rduhd esa lq/kkj % tho;kfU=dh ds fl)kUrksa dks iz;ksx dj 'kkjhfjd f'k{kd mfpr rduhd 
dk iz;ksx dj f[kykfM+;ksa dh xyfr;ksa esa lq/kkj djrk gSA ftlls f[kykfM+;ksa ds izn'kZu esa lq/
kkj gksrk gSA

3-	 [ksy midj.k lq/kkjus esa enn % tho;kfU=dh ds fl)kUr [ksy midj.kksa dk Lrj lq/kkjus esa 
enn djrs gSA mnkgj.k ds rkSj ij gYdh Vh&'kZV] LV~MLk] LikbDl] rSjkdh] ikS'kkd] gkWdh] 
mez QqVcky] gYds gsYesV] nkLrkus ,ao lqj{kkRed midj.kA 

4-	 [ksy pksVksa ls cpko % [ksy ds nkSjku pksV yxus ds dkj.kksa dk irk yxkus esa tho;kfU=dh 
dk cgqr ;ksxnku gSA pksV yxus ;k iqu% yxus ls fdl izdkj cpko fd;k tk ldrk gSA 
rFkk fdl izdkj ds O;k;ke pksV dh iquokZl izfd;k esa lgk;rk dj ldrs gSA ;g Kku gesa 
tSo&;kfU=dh ls gksrk gSA

5-	 izf'k{k.k rduhd esa lq/kkj % tho;kfU=dh ds fl)kUrksa dk iz;ksx dj f[kykM+h dh xfrfof/k;ksa 
dk vkdyu fd;k tkrk gSA vuko';d fØ;kvksa dks gVkdj de 'kfDr esa vf/kd dk;Z fd;k 
tk ldrk gSA

6-	 ekuo 'kjhj dks le>us esa lgk;rk % tho;kfU=dh ds }kjk gesa 'kjhj ds fofHkUu laLFkkuksa dh 
tkudkjh foLrkj ls gks tkrh gSA tSls dadky rU=] ekalis'kh rU=] Luk;q rU= bR;kfnA

7-	 lqj{kk fl)kUrksa dk Kku % tho;kfU=dh ds fl)kUrksa dk iz;ksx dj [ksy esa ls ,slh vupkgh 
xfr o fØ;kvksa dks gVk nsrs gSA ftudh otg ls f[kykM+h dks pksV yx ldrh gSA blls 
f[kykM+h dh [ksy esa :fp c<+ tkrh gS ,ao [ksy esa lq/kkj gksrk gSA

8-	 i<+kus&fy[kkus ,ao u, vuqla/kku esa enn% tho;kfU=dh dk v/;;u] [ksydwn dh rduhd] 
midj.kksa ,ao ekalisf'k;ksa dh 'kfDr dsk c<+kus ds fy, u,&u, vuqla/kku djus esa lgk;d 
gksrh gSA tho;kfU=d ds fl)kUr ekuoh; xfr;ksa dk fo'ys"k.k djus esa lgk;d gksrs gSaA

9-	 f[kykfM+;ksa ds vkRefo'okl esa o`f) % f[kykM+h dks bl ckr dk iwjk fo'okl gksrk gS] fd og 
tks fØ;k,a dj jgk gS og iwjh rjg ls oSKkfud ekinaMksa ij vk/kkfjr gSA blls f[kykM+h 
vkRefo'okl ls ifjiw.kZ gksrk gSA

10-	 [ksyks dh yksdfiz;rk esa o`f) % vktdy tSo;kfU=dh ds fl)kUrksa ds iz;ksx ls [ksy rduhd] 
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midj.k ,oa eSnku dh yEckbZ&pkSM+kbZ vkfn esa lq/kkj gqvk gSA ftldh otg ls [ksyksa dh 
yksdfiz;rk esa o`f) gqbZ gSA

is'kh; xfr foKku (Kinesiology)
is'kh; xfr foKku vFkok izk.kh xfrdh foKku dh og 'kk[kk gS] ftlesa tho ds 'kjhj dh xfr ds 
fo"k; esa lqO;ofLFkr ,oa Øec) rjhds ls v/;;u djrs gSA

izk.kh dk 'kjhj fdl izdkj cy iSnk dj 'kjhj dks xfr iznku djrk gSA bu fØ;kvksa dk v/;;u 
ge bl foKku ds vUrxZr djrs gSA dSufl;ksykWth (Kinesiology) ;qukuh Hkk"kk dk 'kCn gS tks nks 
'kCnks ds ;ksx ls cuk gSA fdUlhvks (Kinesio) dk vFkZ gS ^xfr* rFkk ykWth (Logy) dk vFkZ gS 
^v/;;u* bu nksuks 'kCnksa dk vFkZ gqvk ^xfr dk v/;;u* vFkkZr xfr foKkuA

is'kh; xfr foKku dk 'kkjhfjd f'k{kk ,oe~ [ksyksa esa egRo

1-	 xfr foKku ds ;kfU=d fu;eksa ls euq"; dh 'kkjhfjd xfrfof/k;ksa dh tkudkjh izkIr gksrh gS 
vkSj blls ;g irk yxkrs gS fdl xfr ds fy, fdl izdkj dh 'kfDr dh vko';drk iM+sxhA

2-	 is'kh; xfr foKku ls gesa ;g Hkh irk pyrk gS fd xq:Ro dsUæ vkSj 'kfDr fdl izdkj iz;ksx 
esa yk;h tkrh gSA

3-	 xfr iz.kkyh dk iz;ksx dj bl ckr dk irk yxk;k tkrk gS fd ,d f[kykM+h de 'kfDr ls 
vf/kd dk;Z fdl izdkj dj ldrk gS vkSj vius dk;Z {ks= esa dSls fuiq.krk izkIr dj ldrk 
gSA

4-	 blds }kjk ;g irk yxrk gS fd ekalisf'k;ksa esa mRrstuk dSls vkrh gS vkSj 'kfDr dgk¡ ls 
izkIr gksrh gSA budk ijLij lkeatL; fdl izdkj cuk jgrk gSA

5-	 bl foKku dh lgk;rk ls f[kykfM+;ksa ds 'kjhj dks etcwr] lqUnj o izHkko'kkyh cuk;k tkrk 
gS ftlls fd og vius [ksy ls lEcfU/kr dkS'ky dks vklkuh o izHkko'kkyh <ax ls dj ldsA

6-	 'kkjhfjd f'k{kdksa o dksp dks vk/kkj Hkwr xked dkS'kyksa dk Kku bl foKku ls gksrk gS ftldh 
lgk;rk ls og vius O;olk; esa u;h&u;h fof/k;ksa rFkk rduhdksa dk iz;ksx djrs gSaA

7-	 bl foKku }kjk fdlh fof'k"V {ks= ds fy, vH;klksa dk p;u rFkk ewY;kdau fd;k tkrk gS 
vkSj bu vH;klksa dks lq/kkj ,o vuqdwyrk (Conditioning) mís';ksa ds fy, iz;ksx fd;k tkrk 
gSA

8-	 xfr foKku dh lgk;rk ls [ksy ds midj.kksa dks oSKkfud vk/kkj iznku fd;k tkrk gSA 
D;ksafd bl foKku dh enn ls midj.k lqj{kk vkSj dq'kyrk dh n`f"V dks ns[kdj cuk;s tkrs 
gSA
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	 xfr foKku dk Li"V Kku 'kjhfjd f'k{kd] izf'k{kd vkSj [ksy {ks= ls tqMs+ oSKkfudks ds fy, 
vko';d gSA blds vkHkko esa f[kykM+h vius okafNr y{;ksa rd ugh igq¡p ik;sxk ftlds ifj.
kke Lo:i ,d vksj tgk¡ [ksy ds izn'kZu esa lq/kkj ugh gksxk] ogha nwljh vksj f[kykfM+;ksa dks 
xaHkhj pksV yxus dh izcy laHkkouk cuh jgsxhA
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1-	 tM+rk dk fu;e (Law of Inertia)
	 ß,d fLFkj oLrq rc rd fLFkj voLFkk esa jgsxh o ,d xfr'khy oLrq rc rd xfr'khy voLFkk 
esa jgsxh tc rd ml ij ckgjh 'kfDr ugh yxkbZ tkrhÞ

bldk vFkZ ;g gS fd ;fn dksbZ oLrq fojke dh voLFkk esa gS] rks cy yxkdj mldh voLFkk esa 
ifjorZu yk;k tk ldrk gSA blhfy, cy dh vuqifLFkfr esa dksbZ Hkh oLrq fojke dh voLFkk esa gh 
jgrh gSA dksbZ Hkh xfr'khy oLrq cy dh vuqifLFkfr esa ges'kk xfr djrh jgsxhA

mnkgj.k % eSnku esa j[kh gqbZ QqVckWy ij tc rd ckgjh cy vFkkZr~ fdd ugh dh tkrh] rc rd 
QqVckWy xfrghu jgrh gSA fdd yxkrs gh QqVckWy xfr'khy voLFkk esa vk tkrh gSA

Figure: 2.1 Examples of Newton's Law of Motion

2
xfr ds fu;e ,oa 
budk [ksyksa esa iz;ksx
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	 100 m Start & QjkZVk nkSM+ dh 'kq:vkr&

	 tc /kkod 100 eh- nkSM+ dks 'kq: djus ds fy, cSBrk gS] rc mldk 'kjhj xfrghu gksrk gSA 
vFkok fLFkj voLFkk esa gksrk gSA ysfdu canwd dh vkokt ls f[kykM+h mBdj nkSM+us yxrk gSA 
/kkod dh ekalisf'k;k¡ cy mRiUu dj mls xfr'khy dj nsrh gSA

&	 Hammer throw & rkjxksyk Qsaduk

	 f[kykM+h ds mBkus ls igys rkjxksyk xfrghu@fLFkj voLFkk esa iM+k jgrk gSA tSls gh f[kykM+h 
viuh ekalisf'k;ksa ds cy ls mls mBkrk gS] rks xksyk xfr'khy gks tkrk gSA

Figure: 2.2 Examples of Newton's First Law of Motion

&	 tc ,d O;fDr rst xfr ls py jgh dkj esa gks vkSj vpkud czsd yxkbZ tk, rks mlds iSj 
lrg ls yx tk,xs tks lrg ds ?k"kZ.k }kjk fojke dh voLFkk esa yk, tk,xsa] ijUrq 'kjhj dk 
Åijh Hkkx tks fd dkj dh xfr esa 'kkfey gS] blls tksj dk >Vdk yxrk gS D;ksfd 'kjhj 
dk Åijh Hkkx vHkh Hkh xfr esa gksrk gSA

&	 ;fn ?kksM+k cgqr rsth ls nkSM+rsa gq, ,dne :d tkrk gSA rks ?kqM+lokj ds Åijh 'kjhj dks 
tksjnkj >Vdk yxrk gSA D;ksfd 'kjhj dk fupyk Hkkx rks ?kksM+s ds lkFk fLFkj gks tkrk gSA 
ysfdu Åijh Hkkx vHkh Hkh xfr'khy voLFkk esa gksrk gSA vr% vkxs dh vksj >Vdk yxrk gSA

&	 vr% igyk fu;e gesa cy ds gksus dk izek.k nsrk gSA ;fn ,d oLrq xfr esa gksrh gSA rks ;g 
rc rd xfr dh voLFkk esa jgrh gSA tc rd ml ij ckgjh cy u yxk;k tk,A vFkkZr 
fLFkj oLrq cy yxus ij gh viuk LFkku cnyrh gSA

ewy :i ls ;fn ,d oLrq xfr esa gksrh gS] rks rc rd xfr dh voLFkk esa gh jgrh gSA tc rd 
dksbZ ckgjh oLrq mls ugh jksdrh A ckgjh 'kfDr] xq:Rokd"kZ.k 'kfDr] [ksy ds eSnku dh lrg] ,d 
j{kkRed f[kykM+h ;k f[kykM+h ds 'kjhj dks czsd yxkus dh fØ;k gks ldrh gSA

2- Roj.k dk fu;e (Law of acceleration)& xfr dk nwljk fu;e ;g crykrk gSA fd fdlh oLrq 
ds laosx esa ifjorZu dh nj ml ij yxus okys vlUrqfyr cy dh fn'kk esa cy ds lekuqikfrd gS 
oLrq ds Hkkj ds O;qrØekuqikrh gksrk gSA 
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" The second law of motion states that the rate of change of momentum of an object-is 
proportional to the applied unbalanced force in the direction of the force and inversely 
proportional to the mass of the object"-

;g fu;e Hkkj] cy rFkk laosx ds chp lacaU/k n'kkZrk gSA ;g dbZ [ksy n{krkvksa ij ykxw gksrk gSA

	 mnkgj.k ds fy, QSadh gqbZ Hkkjh ;k rst xsan dk fgV djus ;k xSan dh fn'kk cnyus esa T;knk 
cy dh vko';drk gksrh gSA nwljs 'kCnksa esa ;fn nks leku 'kfDr fHkUu&fHkUu lagrh (Mass) okyh 
nks oLrqvksa ij yxkbZ tkrh gSA rks de lgafr okyh oLrq vf/kd rhoz pysxhA

	 vU; mnkgj.k fØdsV f[kykMh {ks=j{k.k djrs gq, gok esa rst xfr ls vkrh gqbZ xsan dks yidus 
(Catch) ds fy, gkFkksa dks lkeus ykdj xsan idM+dj gkFkksa dks xsan dh xfr dh fn'kk esa ihNs dh 
vksj ykrk gS] rc og xsan dh xfr dks /khek djus okyk cy (Retarding Force) dk iz;ksx djrk 
gS ftlls fd ckWy dk fojke voLFkk esa vk tkrk gSA ;fn f[kykM+h ckWy dSp djrs le; gkFkksa dks 
ihNs dh vksj ugha ys tkrk vFkkZr~ Retarding Force dk ç;ksx ugha djrk gS rks mls PkksV yxus 
dh laHkkouk cuh jgrh gSA ;fn f[kykM+h rhoz xfr ls vkrh gqbZ ckWy dks dSp djds gkFkksa dks ckWy 
dh xfr dh fn'kk esa ihNs dh vkSj [khaprk gS rks ckWy ij (Retarding Force) vf/kd le; ds fy, 
yxkrk gS ftlls pksV yxus dk [krjk de gks tkrk gSA

3- izfrfØ;k dk fu;e (Law of Reaction) & ;g xfr dk rhljk fu;e gSA bl fu;e ds vuqlkj 
ßizR;sd fØ;k dh ges'kk cjkcj rFkk foijhr izfrfØ;k gksrh gSAÞ

mnkgj.k ds rkSj ij tc dksbZ f[kykM+h ckLdsV ckWy fMªcy djrk gSA rks cky ij Åij ls 'kfDr 
yxkrk gSA blls cky Q'kZ ij 'kfDr ds lkFk izgkj djrh gSA ;g fØ;k gS] ysfdu Q'kZ ls mruh 
gh 'kfDr ls cky Åij vkrh gS] ;g izfrfØ;k gSA okyhcky [ksy esa tc ,d f[kykM+h (Smash hit) 
djrk gS rc foijhr ikyh dk f[kykM+h vk/kk cSBdj cky ds vkxs flQZ gkFk yxkrk gSA cky mruh 
gh xfr ls nwljs ikys esa pyh tkrh gSA ,d rSjkd vkxs c<+us ds fy, ikuh dks ihNs /kdsyrk gSA 
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;g ,d fØ;k gS] ysfdu ikuh rSjkd dks mruh gh 'kfDr ls vkxs /kdsy nsrk gSA ;g izfrfØ;k gSA 
vr% f[kykM+h dks thrus ds fy, vf/kd 'kfDr dk iz;ksx djuk iM+sxkA ,d Å¡ph dwn yxkus okyk 
f[kykM+h ftruh 'kfDr ls lrg ij fdz;k djrk gS] mruh gh 'kfDr ls mls izfrfdz;k feyrh gS vFkkr~ 
lrg ij ftruk vf/kd cy yxrk gS QyLo:i mNky mruh gh vf/kd feyrh gSA
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mÙkksyd& mÙkksyd ,d n`<+ NM+ gksrh gS] ftlls de cy yxkdj vf/kd Hkkj mBk;k tk ldrk 
gSA gekjk 'kjhj Hkh ,d  mÙkksyd dh Hkk¡fr dk;Z djrk gSA gekjs 'kjhj ds ddkay rU= ds fofHkUu 
Hkkx mÙkksyd ds :i es dk;Z djrs gS ftleas  ekalisf'k;k¡ lgk;rk djrh gSA tSls fd gkFk] dksguh] 
[kksiM+h] iSj] maxfy;k¡ vkfn Hkh mÙkksyd dk dk;Z djrh gSA izR;sd mÙkksyd esa rhu fcUnq gksrs gSa %&

/kqjh (Ful Crum)& og fcUnw gS ftl ij mÙkksyd xfr djrk gSA

cy (Force) &  mÙkksyd ij yxk;k x;k iz;kl (Effect)	

Hkkj (Resistance) & og oLrq ftldks mÙkksyd dh lgk;rk ls mBk;k tkrk gSA

ekuo 'kjhj ds lHkh tksM+ /kqjh dk dk;Z djrs gSa] ,ao 'kjhj dks xfr'khy jgus esa lgk;rk djrs gSA 
mÙkksyd dh lgk;rk ls dfBu dk;Z ljyrk ls fd, tk ldrs gSa rFkk rduhd esa lq/kkj fd;k tk 
ldrk gSA mÙkksyd ds dq'ky iz;ksx ls f[kykM+h viuh [ksy {kerkvksa esa o`f) djrs gSA

mÙkksyd ds izdkj (Types of Levers)

1-	 izFke Js.kh mÙkksyd 

2-	 f}rh; Js.kh mÙkksyd 

3-	 r`rh; Js.kh mÙkksyd 

1-	 izFke Js.kh ds mÙkksyd& izFke Js.kh ds mÙkksyd esa /kqjh e/; es rFkk Hkkj o cy fljksa ij 
gksrs gSA mnkgj.k& 	
•• lh lkW >wys esa A¼/kqjh½] R ¼Hkkj½ vkSj F cy ds chp es gksrk gSA

•• gekjh xnZu dh ekalisf'k;k¡ Hkh mÙkksyd ds :i esa dk;Z djrh gSA

•• uko ds [ksy esa pIiw pykuk& tgk gkFk cy dk dk;Z djrs gSA] ikuh Hkkj dk dk;Z ,o pIiq dk uko 
ls tqM+ko /kqjh dk dk;Z djrk gSA

•• ,d dSaph Hkh mÙkksyd dk mnkgj.k gSA

3
mŸkksyd
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FA ¼cy Hkqtk½ % &v{k ls ml fcUnq ds chp dh nwjh] ftlij cy yxk;k tk jgk gSA

RA ¼Hkkj Hkqtk½ %& v{k ls ml fcUnq ds chp dh nwjh] ftl ij Hkkj jgrk gSA

Figure: 3.1 First Class Lever

2-	 f}rh; Js.kh ds mÙkksyd & f}rh; Js.kh ds mÙkksyd esa ^Hkkj* /kqjh vkSj cy ds chp fLFkr 
gksrk gSA tc ,d O;fDr vius iatksa ij [kM+k gksrk gS] rks iSj dh yEckbZ mÙkksyd dh cktw gksrh gSA 
iSj dh cky vk/kkj ds :i esa dk;Z djrh gSA rFkk ,pyh VsaMu o fi.Mfy;k¡ 'kfDr iznku djrh gSA 
mnkgj.kr;k & iq'k vi djuk] dSfyLFksfuDl O;k;ke] Bsyk xkM+h pykukA

Figure: 3.2 Second Class Lever



15

3-	 r`rh; Js.kh ds mÙkksyd & r`rh; Js.kh ds mÙkksyd esa ^cy* e/; esa rFkk /kqjh o Hkkj fljksa 
ij gksrs gSA r`rh; Js.kh ds mÙkksydksa dk iz;ksx vusd [ksy midj.kksa tSls& cslcky dk cYyk] Vsful 
jSdsV] cksV iSMYl vkfn esa gksrk gSA mnkgj.kr;k & eNyh idM+us ds iksy esa Hkh r`rh; Js.kh dk 
mÙkksyd iz;ksx esa vkrk gSA blesa iksy ds ,d fljs ij j[kk gkFk /kqjh] nwljs fljs ij eNyh Hkkj ,oa 
iksy dk e/; esa nwljk gkFk cy dk dk;Z djrk gSA gekjs gkFk ds vkxs dk Hkkx Hkh r`rh; Js.kh dk 
mnkgj.k gSA blesas dksguh /kqjh dk] ek¡lisf'k;k cy dk ,oa gkFk esa idM+h gqbZ oLrq Hkkj ds :i esa 
dk;Z djrh gSA

	

Figure: 3.3 Third Class Lever
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larqyu& tc ,d fcUnw ij foijhr fn'kkvksa ls cy iz;ksx fd;k tkrk gSA rks fcUnw dk LFkku T;ksa 
dk R;ksa cuk jgrk gS]

;g fLFkfr larqyu dgykrh gSA

larqyu ds izdkj&

1-	 fLFkj larqyu& (Static Equilibrium) tc dksbZ O;fDr ;k oLrq foLFkkfir gksus ds ckn xq:Ro 
dsUæ dsk fLFkj dj ysrh gS ;k viuh iwoZ fLFkfr esa vk tkrh gS] rks mls fLFkj larqyu dgrs gSA fLFkj 
larqyu dk 'kwfVax] fteukfLVd esa gSaMLVSMa (Hand Stand) vkfn esa vf/kd egRo gksrk gSA ftl O;fDr 
;k oLrq dk vk/kkj cM+k gksrk gS] vkSj xq:Ro dsUæ uhps gksrk gSA mudk LFkkbZ lrqayu vf/kd gksrk 
gSA ,d lqeks f[kykM+h (Sumo Player) tc ?kqVus >qdk dj vk/kk cSBrk gS (Squat Position) rc mldks 
fgykuk dfBu gks tkrk gSA D;ksfd mldk vk/kkj fo'kky gksrk gS] vkSj xq:Ro dsUæ Hkh uhps gksrk gSA

2-	 xfr'khy larqyu (Dynamic Equilibrium)

fdlh O;fDr vFkok oLrq }kjk xfr'khy jgrs gq, Hkh fLFkjrk cuk, j[kus dh fLFkfr dks xfr'khy 
larqyu dgrs gSA xfr'khy jgrs gq, O;fDr dk xq:Ro dsUæ vk/kkj ls ckgj gksrk gSA mnkgj.kr;k &

•	 ikuh ls Hkjh ckYVh ,d O;fDr nk,¡ gkFk ls mBkrk gS ysfdu og O;fDr ckbZ vksj >qd tkrk 
gS] ftlls dh mldk xq:Ro dsUæ e/; esa jgs ugh] rks og nkbZ rjQ fxj tk,xkA

•	 ioZrk jksg.k (Rock Climbing) ds le; ge vkxs dh vksj >qd tkrs gS rkfd gekjk xq:Ro 
dsUæ uhps dh vksj jgs blls fLFkjrk c<+ tkrh gS vkSj vkxss dh vksj ugh fxjrs vkSj xfr'khy 
lUrqyu cuk jgrk gSA 

•	 dkVZ Oghy (cart wheel) djrs le; fteukLV (Gymnast) xfr'khy jgrs gq, Hkh fxjrk ugh gS 
D;ksafd og xfr'khy larqyu dh voLFkk esa gksrk gSA

4
larqyu
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Figure: 4.1 Dynamic Equilibrium

xq:Ro dsUæ (Centre of Gravity)

xq:Ro dsUæ ,d dkYifud fcUnw gksrk gSA ftl ij fdlh O;fDr ;k oLrq dk Hkkj dsfUær gksrk gSA 
izR;sd O;fDr rFkk oLrq esa ,d xq:Ro dsUæ gksrk gS] tks mudh xfr ds vuqlkj cnyrk jgrk gSA 
;g 'kjhj ds vUnj ;k 'kjhj ds ckgj Hkh gks ldrk gSA tSls&tSls euq"; xfr djrk gSA ;g cnyrk 
jgrk gSA ;g 'kjhj dh vkÏfr ij Hkh fuHkZj djrk gSA tc dksbZ O;fDr gkFkksa dks cjkcj esa j[kdj 
lh/kk [kM+k gksrk gSA] rks xq:Ro dsUæ furEcksa ds Lrj ;k ukfHk ds vklikl fLFkr gksrk gSA

fLFkjrk ds fl)kUr xq:Ro dsUæ ds LFkku cnyus dh vyx&vyx fLFkfr;ksa ij vk/kfjr gksrs gSA

Figure: 4.2 Center of Gravity
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xq:Ro js[kk (Line of Gravity)& xq:Ro js[kk ,d dkYifud js[kk gSa tks fdlh oLrq esa Åij ls uhps 
dh vksj xq:Ro dsUæ ds chp ls gksrh gqbZ lgkjs ds vk/kkj (Base Line) rd tkrh gS ekuo 'kjhj esa 
lko/kku voLFkk esa [kM+s gksus ij xq:Ro js[kk flj ds e/; ls xq:Ro dsUæ ds chp ls gksrh gqbZ nksuksa 
iSjksa ds chpks chp ls fudyrh gSA f[kykfM+;ksa ds fy, xq:Ro js[kk dk cgqr egRo gS] lko/kku voLFkk 
esa tc xq:Ro js[kk vk/kkj vfLFk;ksa ds chp gksrh gSA ÅtkZ dk iz;ksx U;wure gksrk gSA ;fn xq:Ro 
js[kk lgkjs ds vk/kkj ds vUnj gksrh gS] rc vf/kd fLFkjrk gksrh gSA ;fn xq:Ro js[kk lgkjs ds vk/
kkj ls ckgj gksrh gS rc de fLFkjrk gksrh gSA

Figure: 4.3 Line of Gravity

fLFkjrk ds fl)kUr

1-	 ftruk xq:Ro dsUæ lgkjk nsus okys vk/kkj ds ikl gksxk larqyu mruk gh vf/kd gksxk& tc 
,d ,slh fØ;k dj jgs gks ftlesa fLFkjrk dh vko';drk gksrh gS rks O;fDr ;k f[kykM+h dks 
viuk xq:Ro dsUæ uhps j[kuk pkfg,A

(i)	 rst nkSM+rk gqvk f[kykM+h xfr dks de djus ds fy, xq:Ro dsUæ dks uhps ys vkrk gS 
& vFkkZr >qd tkrk gSA
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(ii)	 fLFkjrk c<+kus ds fy, ,d iksy j{kd (Goal Keeper) v/kZ cSBd (Squat Position) eas 
vkdj viuk xq:Ro dsUæ lrg ds ikl ys vkrk gS

Figure 4.4  xksyj{kd }kjk v/kZcSBd yxkdj fLFkjrk dks c<+kuk 

2-	 ftruk xq:Ro dsUæ lgkjk nsus okys vk/kkj ds ikl gksxk] 'kjhj mruk gh larqfyr gksxk (The 
Nearer the Centre of Gravity is to the Centre of the Base of Support, the Greater the Stability) tc 
lgkjk@enn nsus okys vk/kkj ls xq:Ro dsUæ ckgj gks tkrk gS rks O;fDr dk larqyu fcxM+ 
tkrk gSA 'kjhj ds Hkkj dks lgkjk nsus okys vk/kkj ij gksus ls larqyu j[kus esa enn feyrh 
gSA tSls cSysal che (Balance Beam) ij pyrs le; lgkjs ds NksVs vk/kkj dh vko';drk gksrh 
gS rFkk fØ;kvksa esa larqyu tYnh fcxM+ tkrk gSA] ,slh fLFkfr esa fteukLV dk >qdko ftl 
fn'kk es gksrk gSA mldh foijhr fn'kk okyh cktw ;k Vkx dks xq:Ro dsUæ lgkjk nsus okys 
vk/kkj dh vksj okfil ykrk gSA

Figure 4.5 fLFkjrk c<+kus ds fy, fteuSLV }kjk gkFkksa dks QSykuk 
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3-	 lgkjk iznku djus okys vk/kkj dks cM+k djds larqyu dks c<+k;k tk ldrk gSA lgkjk iznku 
djus okyk vk/kkj ;fn cM+k gksrk gSA rks f[kykM+h dks vf/kd lrqyu izkIr gks tkrk gSA 
mnkgj.kr;k &

&	 ,d xksYQ f[kykM+h vf/kd rsth ls xsan ij izgkj djus ls igys vius iSj [kksydj vk/kkj dks 
c<+k ysrk gSA rkfd vf/kd 'kfDr ls izgkj djus ij mldk larqyu u [kks tk,A

&	 rsth ls vkrh gqbZ LeS'k (Smash) dks jksdus ds fy, ,d okyhcky f[kykM+h v/kZcSBd fLFkfr 
(Squat Position) esa vkdj vius vk/kkj dks c<+k ysrk gSA vkSj izgkj (Smash) dks dq'kyrk ls 
jksd ysrk gSA

&	 ,d ckLdsV cky f[kykM+h] lkeus ls vkrs gq, fojks/kh i{k ds f[kykM+h dks pdek nsus ds fy, 
tYnh ls (Squat Position) esa vkdj fMªcy (Dribble) djrk gqvk viuk LFkkf;Ro cuk ysrk gSA 
vkSj vkxs c<+ tkrk gSA rFkk fxjrk Hkh ugh gSA

Figure 4.6 v/kZcSBd yxkdj fLFkjrk dks c<+kuk 
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4-	 vf/kd Hkkj vf/kd fLFkjrk (More Mass more Stability) & fdlh O;fDr ;k oLrq dk vf/kd 
Hkkj mls vf/kd fLFkjrk iznku djrk gSA vf/kd Hkkj okyk f[kykM+h de Hkkj okys f[kykM+h 
ls vf/kd fLFkjrk dks cuk, j[krk gSA blh rF; dks vk/kkj esa j[kdj (Combative Sports) 

f[kykM+h ds Hkkj ds vk/kkj ij fu/kkZfjr fd, tkrs gSA

Figure 4.7  vf/kd Hkkj vf/kd fLFkjrk

5-	 vk/kkj dks cy dh fn'kk esa c<+kus ij fLFkjrk c<+ tkrh gSA (Extend area in the Direction of 
out Coming Force Increase Stability) & ftl fn'kk esa f[kykM+h cy yxkrk gSA ;fn mlh fn'kk esa vk/
kkj c<+k fy;k tk, rks f[kykM+h vf/kd fLFkjrk izkIr dj ldrk gSA mnkgj.kr;k & ryokjckth 
(Fencing) esa vkØe.k ds nkSjku] f[kykM+h vkØe.k dh fn'kk esa cy yxkrk gS vius vk/kkj dks Hkh 
c<+k ysrk gSA cslcky (Base Ball) esa f[kykM+h cky Qsadus dh fn'kk esa vius vk/kkj dks c<+k ysrs gSA

Figure 4.8  vk/kkj dks cy dh fn'kk esa c<+kus ij fLFkjrk c<+ tkrh gSA
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Figure 4.9 Prinicples of Stability
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nks oLrqvksa dh lrg ds ,d nwljs ds lEidZ esa vkus ij tks cy mRiUu gksrk gSA ftlds dkj.k oLrq 
dh xfr esa ifjorZu vkrk gSA og ?k"kZ.k dgykrk gSA xfr ds igys fu;e ds vuqlkj ß,d fLFkj oLrq 
tc rd fLFkj jgsxh vkSj xfr'khy oLrq tc rd xfr'khy jgsxh] tc rd mu ij dksbZ ckgjh 'kfDr 
u yxkbZ tk,A ysfdu tc ,d QqVcky dks fdd ekjh tkrh gS] rks og ml fn'kk esa rsth ls tk,xh 
ftl fn'kk esa cy yxk;k x;k gksA dqN le; ckn cky gok es tkdj uhps vk tkrh gS ] ,ao :d 
tkrh gSA bldk vFkZ ;g gS fd dksbZ vn`'; 'kfDr gS tks QqVcky dh xfr dk vojks/k djrh gSA 
bl vojks/k iSnk djus okyh 'kfDr dks ^?k"kZ.k* dgk tkrk gSA nks lrgksa ds chp ?k"kZ.k fuEufyf[kr 
dkjdksa ij fuHkZj djrh gSA

1½	 [kqjnjkiu (Roughness) ,d nwljs ds lEidZ es avkus okyh oLrqvksa dh lrg ftruh vf/kd 
[kqjnjh gksxh muds chp mruk vf/kd ?k"kZ.k gksxkA

2½	 nks lrgksa ds lEidZ fcanqvksa ds chp v.kq ;k ijek.kq 'kfDr;ksa ds vkd"kZ.k dk gksuk Hkh ?k"kZ.k 
dk dkj.k gksrk gSA

?k"kZ.k eq[;r;k nks izdkj dk gksrk gSA&

fLFkj ?k"kZ.k (Static Friction) & tc ,d oLrq nwljh oLrw dh lrg ij c<+uk 'kq: djrh gSA rc rd 
okLrfod xfr vkjaHk u gqbZ gks rks ,d fojks/kh 'kfDr (Opposing force) ykxw gksrh gSA bls fLFkj 
?k"k.kZ dgk tkrk gSA

xfr'khy ?k"kZ.k (Dynamic Friction) & xfr'khy ?k"kZ.k og izfrdwy 'kfDr gksrh gSA tks rc mRiUu 
gksrh gSA tc ,d oLrq nwljh oLrq dh lrg ij okLrfod :i esa c<+uk 'kq: djrh gSA xfr'khy 
?k"kZ.k nks izdkj dk gksrk gSA

¼d½	 ljduk ?k"kZ.k (Sliding Friction) & izfrdwy 'kfDr rc ykxw gksrh gS ;k vfLrRo esa vkrh gS] 
tc ,d oLrq nwljh oLrq dh lrg ij ljdus yxrh gSA tSls fd cQZ ;k lM+d ij LdsfVax 
djukA

¼[k½	 jksfyax ?k"kZ.k (Rolling Friction) & jksfyax ?k"kZ.k og izfrdwy 'kfDr gksrh gS tks rc mRiUu gksrh 
gS] tc ,d oLrq nwljh oLrq dh lrg ij yq<+dus yxrh gSA tSls fd fgV djus ij eSnku 
ij yq<drh oky dk jksfyax ?k"kZ.k ds dkj.k :d tkukA

5
?k"kZ.k
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Figure 5.1 ?k"kZ.k

[ksydwn ds {ks= esa ?k"kZ.k ds ykHk rFkk gkfu;ksa dk rqyukRed foospu&

	 vius thou esa ge izfriy ?k"kZ.k ds vusdkas mnkgj.k ns[krs gSaA vf/kdka'k yksx ?k"kZ.k  dks ,d 
cqjkbZ ds :i esa ns[krs gSA ysfdu [ksyksa es rFkk nSfud thou esa gkfu;ksa ls T;knk ykHk Hkh gksrs gSA 
blh fy, bls vko';d cqjkbZ (Necessary evil) Hkh dgk tkrk gSA

	 [ksydwn ds {ks= es ?k"kZ.k dk cgqr egRo ,o mi;ksfxrk gSA [ksyksa ds nkSjku pyus rFkk nkSM+us 
dh fØ;k,¡ ?k"kZ.k ds dkj.k gh laHko gks ikrh gSA tks fd [ksydwn dh fØ;kvksa dk ewy vk/kkj gSA 
?k"kZ.k ds vHkko es mÙke [ksy izn'kZu dj ikuk lHkao ugh gSa mnkgj.k ds fy, gj /kkod mfpr ?k"kZ.k 
ds fy, dhy okys twrs (Spikes) dk iz;ksx djrk gSA

&	 HkkjksÙksyu rFkk fteukfLVd bR;kfn esa f[kykfM+;ksa }kjk gFksfy;ksa ij pwus vFkok feV~Vh dk 
iz;ksx mfpr ?k"kZ.k izkIr djus ds fy, fd;k tkrk gSA

&	 rsth ls nkSM+us dh fØ;k esa mfpr ?k"kZ.k izkIr djus ds fy, f[kykM+h jcM lksy ds twrs] 
QqVcky f[kykM+h LVM~l vkfn dk iz;ksx djrs gSA tks fd mUgas fQlyus ls cpkrs gaSA 

[ksy ds nkSjku gkfudkjd izHkko

eSnku esa ?kkl vf/kd gksus ij f[kykM+h dks nkSM+us esa dfBukbZ gksrh gSA

&	 lkbfDyax ds nkSjku ;fn Vk;jksa esa gok dk nokc mfpr u gks rks Vk;j rFkk Hkwfe ds chp 
?k"kZ.k c<+ tkrk gSA ftlls i;kZIr cy yxkus ds ckctwn Hkh visf{kr xfr izkIr ugh gksrh A blds 
vfrfjDr f[kykM+h dks xfr izkIr djus ds fy, vf/kd ÅtkZ dk O;; djuk iM+rk gS] vFkkZr~ ÅtkZ 
dk viOi; gksrk gSA

	 vr% ge dg ldrs gS] fd ?k"kZ.k dbZ [ksyksa ds fy, vR;Ur egRoiw.kZ gSA vkSj dbZ [ksyksa esa 
blds gkfudkjd izHkko Hkh gks ldrs gSA ?k"kZ.k dk ojnku ;k vfHk'kki gksuk [ksy dh izÑfr ij fuHkZj 
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djrk gSA

mRIykou (Buoyancy)

fdlh rjy ¼æo ;k xSl½ esa vkaf'kd ;k iw.kZ :i ls Mwch fdlh oLrq ij Åij dh vksj yxus okyk cy 
mRiykou cy dgykrk gSA mRiykou cy ukoksa] ty;kuksa] xqCckjksa vkfn ds dk;Z ds fy, ftEesnkj gSA

bl fl)kUr dk izfriknu loZizFke vkdZfefMt us fd;k FkkA ;fn dksbZ oLrq fdlh rjy esa vkf'kad 
;k iw.kZ #i ls Mqch gksrh gS rks mlds Hkkj esa deh gksrh gSA Hkkj esa ;g deh] ml oLrq }kjk gVk;s 
x;s rjy ds Hkkj ds cjkcj gksrh gSA rSjkdh] ukSdk nkSM+ ,ao water surfing rFkk vU; [ksyksa esa mRiykou 
cy dk iz;ksx fu;ksftr <ax ls djus ij izn'kZu dks c<k;k tk ldrk gSA ftl æO; esa oLrq dks 
Mqcks;k tkrk gS mlds ?kuRo ls de ?kuRo dh oLrq,sa nzo ds i`"B ij rSjrh gSA ;fn oLrq dk ?kuRo 
Mqcks, tkus okys æo ls vf/kd gS rks og æo esa Mwc tkrh gSA mnkgj.k & IykfLVd dh [kkyh cksry 
dks (Air Light) can dhft,A vc cksry dks ikuh ls Hkjh ckYVh esa uhps dh /kdsfy, vkidks ,d ncko 
eglwl gksxkA vc cksry dks lrg ij /kdsy dj NksM+ nhft,A cksry rqjar ikuh dh lrg ij vk 
tkrh gS D;ksa fd [kkyh cksry dk ?kuRo ikuh ds ?kuRo ls de gSA
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iz{ksI; (Projectile)& tc ,d oLrq dks vkleku es U;wudks.k (Acute Angle) esa Qsadk tkrk gS rFkk og 
Lora= :i ls xq:Rokd"kZ.k cy ds varxZr xfr esa jgrh gS rks mls iz{ksI; (Projectile) dgk tkrk gS

,d iz{ksI; }kjk r; fd, x, jkLrs ;k iFk dks iz{ksi.k iFk (Trajectory) dgk tkrk gSaA [ksydwn ds 
{ks= esa iz{ksI; ds vusd mnkgj.k gS tSls gSej Fkzh esa gSej] tSofyu Fkzks esa tSofyu] 'kfwVax esa jkbQy 
;k fiLVy ls fudyh xksyh] rFkk xksykQsad esa xksys }kjk vkleku es r; fd;k x;k jkLrk] lHkh 
iz{ksI; ,oa (Trajectory) dks n'kkZrs gSA

	 fdlh oLrq dh mM+ku ;k iz{ksI; &iFk dks izHkkfor djus okys dkjd 

	 (Factors Affecting Projectile Trajectory)

1-	 iz{ks"k.k dk dks.k (Angle of Projectile) & dksbZ oLr tc fofHkUu dks.kksa ij iz{ksfir dh tkrh 
gS] rks ;g vyx&vyx nwfj;k¡ r; djrh gSA tc ,d oLrq dks 15º ds dks.k ls iz{ksfir fd;k tkrk 
gS] rks og de nwjh r; djrh gS ijUrq tc mlh oLrq dsk mlh osx ls 45º ds dks.k ls iz{ksfir fd;k 
tkrk gS] rks og vis{kkÑr vf/kd nwjh r; djrh gSA fofHkUu v/;;uksa }kjk ;g fl) gks pqdk gS fd 
;fn fdlh oLrq dks 45º ds dks.k ij iz{ksfir fd;k tk, rks og laHkor~ lcls vf/kd nwjh r; djsxhA 
;g blfy, [ksyks esa bl ckr dk cgqr vf/kd egRo gSA tSls gSej] xksyk] pDdk (Discus) ;k Hkkyk 
(Javline) QqVcky essa yEch nwjh dh fdd (Long distance kicks) r; dh xbZ nwjh iz{ksI; dks.k ij fuHkZj 
djrh gS rFkk vH;kl ds }kjk iz{ksi.k dks.k dks lq/kkjk tk ldrk gSA

Figure 6.1 Angles of Projectile

6
iz{ksI;
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2-	 iz{ksi.k dh Å¡pkbZ rFkk ySafMax lrg esa lac/k (Relation between Projection height and 
landing surface) & fdlh iz{ksfir oLrq }kjk r; dh xbZ nwjh iz{ksi.k dks fdl Å¡pkbZ ls NksM+k x;k 
o ySafMax lrg dh Å¡pkbZ ij fuHkZj djrh gSA blfy, oLrq }kjk vf/kd nwjh r; djus ds fy,&

(i)	 iz{ksi.k dks NksM+us dh Å¡pkbZ o ySafMax lrg leku gksus ij oLrq dks 45º ds dks.k ls 
iz{ksfir djuk pkfg,A 

(ii)	 ySafMx lrg dh m¡pkbZ dk Lrj iz{ksi.k dh Å¡pkbZ ls vf/kd gksus ij oLrq dks 45º ds 
dks.k ls vf/kd ds dks.k ls iz{ksfir djuk pkfg,A

(iii)	 ySafMx lrg dh m¡pkbZ dk Lrj iz{ksi.k dh Å¡pkbZ ds Lrj ls de gksus ij oLrq dks 
45º ds dks.k ls de ds dks.k ls iz{ksfir djuk pkfg,A

	 mnkgj.k & yEch [kM+h dwn djrs gq, Take off landing surface nksuksa leku gksrs gSA f[kykM+h 
dks 45º ds dks.k ls dwnuk pkfg,A Hkkyk Qsadrs le; f[kykM+h tehu ls mij lkr QqV ;k 
vkB QqV ls tSofyu Qsadrk gSA vr% Qsdus dk dks.k 45º ls de gksuk pkfg,A

3-	 izkajfHkd osx (Initial Velocity) & fdlh oLrq }kjk r; dh xbZ nwjh iz{ksI; ds izkjfHkd osx ij 
Hkh fuHkZj djrh gSA ;fn izkajfHkd osx vf/kd gSA rks oLrq vf/kdre nwjh r; djrh gSA blds foijhr 
;fn izkajfHkd osx de gks rks oLrq de nwjh r; djrh gSA

4-	 xq:Rokd"kZ.k & ;g og cy gSA ftlds }kjk i`Foh fdlh Hkh oLrq dks vius dsUæ dh vksj 
vkdf"kZr djrh gS fdlh Hkh oLrq dk Hkkj ftruk vf/kd gksxk ml oLrq ij xq:Rokd"kZ.k dk mruk 
gh vf/kd izHkko iM+sxkA xq:Rokd"kZ.k cy fdlh Hkh iz{ksI; ds }kjk izkIr dh tkus okyh Å¡pkbZ  dks 
de dj nsrk gSA
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5-	 ok;q izfrjks/k (Air Resistance) & tc iz{ksfir oLrq gok esa xfreku gksrh gSA rks gok dk 
izfrjks/k mldh xfr dks de dj nsrk gSA gok dk izfrjks/k ftruk vf/kd gksxk oLrq dh xfr mruh 
gh de gks tk,xhA ok;q izfrjks/k dh ek=k fofHkUu dkjdksa ij fuHkZj djrh gSA tSls fd &

¼d½	 ok;q dh lrg (Surface of the object) &  ok;q izfrjks/k dh ek=k ml oLrq dh lrg 
ij fuHkZj djrh gSA ;fn fdlh oLrq ¼QqVcky] fØdsV cky] ckLdsV cky½ dh lrg 
[kqjnjh gksxh rks ml ij yxus okyk izfrjks/k Hkh vf/kd gksxkA fpduh lrg ij ok;q 
izfrjks/k de gksrk gSA

¼[k½	 lrg o vk;ru vuqikr (Surface to volume Ratio) &  lrg rFkk vk;ru vuqikr 
ftruk vf/kd gksxk] mruk gh vf/kd ok;q izfrjks/k ml oLrq dks izHkkfor djsxkA 
mnkgkj.kr % fdlh cSMfeaVu 'kVy ij fdlh xksYQckWy dh vis{kk ok;q izfrjks/k 
vf/kd gksxk] D;ksafd 'kVy dk ?ksjk T;knk gksrk gSA ,oa mlds  vf/kd fNæ gksrs gSA

¼x½	 lgafr (Mass) & ok;q izfrjks/k fdlh oLrq dh lagfr ¼Hkkj½ ij Hkh fuHkZj djrk gSA 
;fn fdlh oLrq dk Hkkj de gSA rks ml ij vf/kd ok;q izfrjks/k gksxhA Hkkjh oLrqvksa 
ij de ok;q izfrjks/k gksrk gSA tSls fd Shot put ] cSMfeaMu ¼gok ds >ksds ls rks 'kVy 
jkLrk Hkh cny ysrh gSA tcfd Shot put ij bldk vlj uk ds cjkcj gksrk gSA

¼?k½	 xfr & oLrq dh xfr c<+us ds lkFk ok;q izfrjks/k Hkh c<+ tkrk gSA ,slk ?k"kZ.k (Friction) 
ds dkj.k gksrk gSA tSls fd varfj{k ;kuA
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1½	 ¶ysd'ku (Flexion)%& bl fØ;k esa ges'kk ÝaVy v{k rFkk lsftVy lrg 'kkfey gksrs gSA bl 
fØ;k esa 'kkfey tksM+ ls lEcfU/kr 'kjhj dks nks Hkkxks ds e/; cuus okys dks.k dh la[;k de gksrh 
gS mnkgj.k ds fy, %& ?kqVus ds tksM esa gksus okyh fØ;k ¶ysd'ku dgykrh gS D;ksfd bl fØ;k esa 
ÝaVy v{k rFkk lSftVy lrg 'kkfey gksrh gS rFkk bl fØ;k esa ta?kk rFkk fiaMyh ds e/; cuus 
okys dks.k dh la[;k de gksrh gSA

2½	 ,DlVsa'ku (Extension)%& bl fØ;k esa Hkh ÝaVy v{k rFkk lSftVy lrg 'kkfey gksrs gS ijUrq 
bl fØ;k esa 'kkfey tksM ls lEcfU/kr 'kjhj ds Hkkxks ds e/; cuus okys dks.k dh la[;k esa c<ksrjh 
gksrh gSA mnkgj.k ds fy, %& ?kqVus ds tksM esa gksus okyh ,DlVsa'ku fØ;kA bl fØ;k esa ÝaVy v{k 
rFkk lSftVy lrg 'kkfey gksrs gS ijUrq bl fØ;k esa ta?kk rFkk fiaMyh dh vfLFk;ks dks e/; cukus 
okys dks.k esa c<ksrjh gksrh gSA

3½	 ,cMD'ku (Abduction)%& bl fØ;k esa ÝaVy lrg rFkk lSftVy v{k 'kkfey gksrs gS bl 
fØ;k esa 'kkfey tksM+ ls lEcfU/kr 'kjhj dk vax 'kjhj dh e/; js[kk ls nwj gks tkrk gSA

4½	 ,MD'ku (Adduction) %& bl fØ;k esa ÝaVy lrg rFkk lSftVy v{k 'kkfey gksrs gS bl fØ;k 
esa 'kkfey tksM+ ls lEcfU/kr vax 'kjhj dks e/; js[kk dh vksj vkrs gSaA

Figure 7.1  tksM+ksa dh xfrfof/k;k¡

7
tksM+ksa dh 
xfrfof/k;ksa ds izdkj
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fofHkUu 'kkjhfjd xfrfof/k;ksa esa dk;Zjr eq[; ekalisf'k;¡k
(Major Muscles Involved in Various Physical Activities) 
Muscles Involved in Running

•	 lksysl (Soleus)

•	 gSefLVªax (Hamstring)

•	 DokMªhlsil (Guardiceps)

•	 XywVl esDlhel (Gluteus maximus)

•	 fiaMyh dh ekalisf'k;k¡ (Calf muscles)

•	 ckbZlsIl (Biceps) 
Muscles Involved in Jumping
•	 Hamestring & gsefLVªax ¼Vkxksa dh isf'k;k¡½
•	 Gluteus maximus ¼XywVl eSfDlel½
•	 Upper and lower abdomin Åijh vkSj fupyk vek'k;
•	 Triceps VªkbZlsIl ¼f=Hkqtkdkj isf'k;k½
•	 Calf muscles ¼fiaMyh dh ekalisf'k;k¡½
•	 Delteiod MSykVkW;M
•	 Pectoralis major gestroenemius

•	 Latissimus ysfVflel Mksjlh
•	 Biceps ckbZlsIl ¼MkSys½
•	 Triceps f=Hkqtkdkj isf'k;k
•	 Extensors

Major Muscles Involved in Throwing :-
•	 Quardiceps

•	 gsefLVªax (Hamstring)

•	 XywVl eSDlhel (Gluteus masimus, Hip Flexorsg)

•	 fiaMYkh dh ek¡l isf'k;k¡ (Calf Muscles)	
•	 ,scMksfeuy ek¡lisf'k;k¡ (Abdominal)

•	 ckbZlsIl] VªkblsIl] ysfVflel Mksjlh (Biceps, Triceps Latisimus Dorsi)	

•	 Pectoral Muscles

•	 Shoulder Muscles - Deltoid Enterior and Posterior 

•	 Back Muscles - Erector Spinae

•	 Neck Muscles
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Figure 7.2  tksM+ksa dh xfrfof/k;k¡
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vfr y?kq mÙkjh; iz'u ¼20 ls 30 'kCnksa esa½

1-	 iz{ksI; ls vki D;k le>rs gSa\

2-	 tho ;kaf=dh ls vki D;k le>rs gSa\

3-	 tM+rk dk fu;e D;k gS\

4-	 Roj.k dk fu;e D;k gS\

5-	 fØ;k izfrfØ;k fu;e dk dksbZ ,d mnkgj.k nhft,A

6-	 cy Hkqtk ls vki D;k le>rs gSa\

7-	 cy Hkqtk rFkk Hkkj Hkqtk dks fp= ds ek/;e ls n'kkZb,A

8-	 izFke Js.kh mÙkksyd dk [ksyksa ls dksbZ ,d mnkgj.k nhft,A

9-	 f}rh; Js.kh mÙkksyd D;k gS\

10-	 r`rh; Js.kh mÙkksyd D;k gS\

11-	 larqyu ls vki D;k le>rs gSa\

12-	 xq:Ro js[kk dks le>kb,A

13-	 fLFkj ?k"kZ.k dk dksbZ ,d mnkgj.k nhft,A

14-	 mRiykou cy D;k gS\

15- 	 iz{ksI; dks.k D;k gS\

16-	 lsftVy lrg D;k gS\

17-	 lrg rFkk v{k ls vki D;k le>rs gSa\

18-	 ,DlVsa'ku rFkk ¶ysD'ku fØ;k esa D;k eq[; varj gSA

19-	 tkax ds ihNs dh vksj ik;s tkus ekalis'kh; lewg dk uke crkb,A

20-	 ?k"kZ.k D;k gSA

y?kqmÙkjh; iz'u ¼80 ls 90 'kCnksa esa½

1-	 tho ;kaf=dh ds dksbZ rhu egRo fyf[k,A

2-	 is'kh; xfr foKku D;k gS\ blds dksbZ pkj ykHk fyf[k,A

3-	 Roj.k ds fu;e ds [ksyksa esa dksbZ rhu ykHk fyf[k,A

4-	 mÙkksyd D;k gS\ r`rh; Js.kh mÙkksyd dks [ksyksa ds mnkgj.k nsdj le>kb,A
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5-	 xfr'khy larqyu ds fl)kar ¼dksbZ rhu½ fyf[k,A

6-	 ?k"kZ.k D;k gS\ [ksyksa esa blds dksbZ nks ykHk fyf[k,A

7-	 iz{ksI; D;k gS iz{ksI; lhek@iz{ksI; iFk dks izHkkfor djus okys rRoksa dks lwphc) dhft,A

8-	 dkSu lk v{k dkSu lh lrg ds lkFk dk;Z djrk gS crkb,A

9-	 ¶ysD'ku rFkk ,DlVsa'ku dks mnkgj.k nsdj le>kb,A

10-	 fuEufyf[kr ij fVIi.kh dhft,

	 (A) iz{ksI.k dks.k

	 (B) mRiykou cy

nh?kZ mÙkjh; iz'u 

1-	 is'kh; xfr foKku D;k gS\ [ksyksa es blds dksbZ pkj ykHk fyf[k,A

2-	 U;wVu ds xfr ds fu;eksa ds uke fyf[k, rFkk [ksyksa esa mnkgj.k le>kb,A

3-	 mÙkksyd D;k gS\ blds izdkjksa dks lfp= le>kb,A

4-	 larqyu D;k gS\ blds izdkjksa rFkk fl)karksa dks le>kb,A

5-	 ?k"kZ.k ds fdUgha ik¡p ykHkksa dk o.kZu dhft,A

6-	 iz{ksI; D;k gS\ xksykQsad [ksy esa iz{ksI; ds dkSu ls rRoksa dk è;ku j[kuk pkfg, ftlls 

	 Qsadk x;k xksyk vfèkd nwjh r; djsaA

7-	 lrg rFkk v{k dks le>kb,\ ,DlVas'ku] QysD'ku rFkk ,cMD'ku dk mnkgj.k nhft,A
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