
11 dk;Z] ÅtkZ rFkk e’khusa

nSfud thou esa ̂ dk;Z^ ’kCn dks dbZ vFkkasZ esa fy;k tkrk gSA vkb, bu okD;ksa ij
fopkj djsaA ^^jfoUnzukFk VSxksj us xhrkatyh dh jpuk dj ,d vf}rh; dk;Z fd;k gS^^

;k ̂ ^eSa dkj[kkus essa dk;Z djrk gw¡A^^mijksDr okD;ksa esa dk;Z dks ftu vFkks± esa fy;k x;k gS foKku dh Hkk"kk
esa mls dk;Z ugha dgk tk ldrkA dk;Z djus dk vFkZ gS fdlh oLrq ij cy yxkdj mls ,d LFkku ls
nwljs LFkku rd ys tkuk ;k foLFkkfir djukA Bsyk pykus okyk O;fDr Bsys ij cy yxkdj mlesa j[ks
vukt ds cksjksa dks ,d LFkku ls nwljs LFkku rd ys tkrk gSA blesa O;fDr }kjk dk;Z fd;k tkrk gSA

;fn cy yxkus ij Hkh Bsys eas dksbZ foLFkkiu ugha gks rks ,slk ekuk tk,xk fd Bsyk pykus okys O;fDr
}kjk dk;Z ugha fd;k x;kA vr% Li"V gS fd dk;Z gksus ds fy, cy yxkus ds lkFk&lkFk foLFkkiu dk gksuk
Hkh vko’;d gSA

11-1 dk;Z vkSj ÅtkZ (Work and Energy)

vkyw dk cksjk ysdj lhf<+;ksa ij p<+rk gqvk O;fDr dk;Z djrk gSA mlds }kjk fd, x, dk;Z dh
ek=k dsoy vkyw ds cksjs ds Hkkj ij gh fuHkZj ugha djrh cfYd ml Å¡pkbZ ij Hkh fuHkZj djrh gS] ftl
ij og bl cksjs dks ys tkrk gSA bl cksjs dks tehu ls mBkdj 1 ehVj Å¡ps Vscy ij j[kus esa ftruk dk;Z
djuk iM+sxk og] blh cksjs dks vk/kk ehVj Å¡ps LVwy ij j[kus esa fd, x, dk;Z dk nqxquk gksxkA blh izdkj
,d O;fDr 20 fdxzk dk cksjk 1 ehVj Å¡pkbZ rd mBkus esa ftruk dk;Z djrk gS og 10 fdxzk ds cksjs dks
mlh Å¡pkbZ rd mBkus esa fd, x, dk;Z dk nqxquk gksxkA bl izdkj ge ns[krs gSa fd dk;Z djus esa cy
vkSj nwjh nksuksa gh lfEefyr gaSA okLro esa ̂ ^fdlh cy }kjk oLrq ij fd;k x;k dk;Z ml cy vkSj cy dh
fn’kk esa oLrq }kjk r; dh xbZ nwjh ds xq.kuQy ds cjkcj gksrk gSA^^ bl izdkj

oLrq }kjk fd;k x;k dk;Z ¾ cy x cy dh fn’kk esa oLrq }kjk r; dh xbZ nwjh

vUrjkZ"Vªh; i)fr ¼SI ½ esa dk;Z dk ek=d twy gSA bls J ls iznf’kZr djrs gSaA

;fn vki fdlh oLrq ij 110 U;wVu cy yxkrs gSa rc oLrq cy dh fn'kk esa 9
ehVj nwjh r; djrh gS rks&

dk;Z ¾ 110 U;wVu x 9 ehVj

dk;Z ¾ 990 U;wVu ehVj

dk;Z ¾ 990 twy gksxkA

vf/kd le; rd [ksyus&dwnus vFkok dk;Z djus ds ckn ge FkdkoV eglwl djrs gSaA ;fn fdlh
fnu Hkkstu u djsa rks ’kjhj esa dk;Z djus dh {kerk ?kV tkrh gSA Hkkstu djus ds Ik’pkr~ ;g {kerk iqu%
c<+ tkrh gSA ,slk D;ksa\ okLro esa Hkkstu djus ls gesa ÅtkZ izkIr gksrh gS] ftlds dkj.k gh dk;Z djus
dh {kerk c<+rh gSA dk;Z djus dh {kerk dks ÅtkZ dgrs gSA dk;Z ds leku ÅtkZ dk SI ek=d Hkh twy
gSA

11-2 ÅtkZ ds fofHkUu :i (Different kinds of energy)

ge nSfud thou esa vius vkl&ikl ftrus ifjorZu ns[krs gSa] muesa ÅtkZ ds fofHkUu :i dk;Z djrs
gSa] ftuls u dsoy dk;Z fy;k tk ldrk gS] oju~ mUgsa vkil esa :ikarfjr Hkh fd;k tk ldrk gSA vkb,
ge ÅtkZ ds mu :iksa dk v/;;u djsaA

(WORK, ENERGY AND MACHINES)
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fp= 11-1 Å¡pkbZ ij fLFkr oLrqvksa
esa  lafpr ÅtkZ

(Stored energy in bodies placed at
a height)

fØ;kdyki (Activity) &1

ydM+h ds ,d r[rs dks dqN fdrkcksa ij fVdkdj ,d
vkur ry cukb,A vkur ry dh fupyh lrg ds ikl ,d
ekfpl dh fMfc;k jf[k,A vc VkpZ ds lsy dks vkur ry ij
fHkUu&fHkUu Å¡pkb;kas (A,B,C) ij j[kdj NksfM+, ¼fp= 11-1½A
;g yq<+drk gqvk lsy ekfpl dh fMfc;k dks Hkh dqN nwjh rd
f[kldk nsrk gSA vki ns[ksaxs fd vf/kd Å¡pkbZ ls fxjk;k x;k
lsy ekfpl dh fMfc;k dks vf/kd nwj rd foLFkkfir djrk gS
rFkk de Å¡pkbZ ls fxjk;k x;k lsy fMfCk;k dks de nwjh rd
foLFkkfir djrk gSA vr% Å¡pkbZ c<+us ls oLrqvksa dh lafpr
ÅtkZ esa o`f) gksrh gSA

1- ;kaf=d ÅtkZ (Mechanical Energy)

fdlh oLrq esa mldh xfr ;k fLFkfr ds dkj.k tks ÅtkZ gksrh gS] mls oLrq dh ;kaf=d ÅtkZ dgrs gSaA
dSje ds [ksy eas rsth ls pyrk gqvk LVªkbdj xksfV;ksa dks fc[ksj nsrk gS] unh dk cgrk ikuh pV~Vkuksa dks
yq<+dk nsrk gS] gok dk rst >ksadk cy yxkdj iky okyh uko dks cgk ys tkrk gSA bu lHkh esa tks dk;Z
gqvk og xfrt ÅtkZ ds dkj.k gSA

^^fdlh oLrq esa mldh xfr ds dkj.k tks ÅtkZ gksrh gS] mls ml oLrq dh xfrt ÅtkZ dgrs gSaA^^

;fn ,d bZaV dks ,d feV~Vh ds ?kM+s ds VqdMs+ ds Åij j[kk tk, rks mlesa ?kM+k rksM+us gsrq ÅtkZ ugha
gksrh ijarq ogh bZaV ;fn Åij ls ?kM+s ds VqdM+s ij fxjs] rks og ?kM+s ds VqdM+s dks vkSj vf/kd VqdM+ksa esa foHkkftr
dj nsrk gS vkSj ;s VqdMs+ fofHkUu fn’kkvkaas esa fc[kj tkrs gSaA blh izdkj xqysy dk ruk gqvk jcj iRFkj dks
nwj Qsad ldrk gSA bu mnkgj.kksa esa bZaV vkSj iRFkj esa fLFkfrt ÅtkZ gSA

^^fdlh oLrq esa mldh fo’ks"k fLFkfr ds dkj.k tks ÅtkZ gksrh gS mls ml oLrq dh fLFkfrt ÅtkZ dgrs gSaA^^

fdlh oLrq dh dqy ;kaf=d ÅtkZ mldh xfrt ÅtkZ ,oa fLFkfrt ÅtkZ dk ;ksx gksrk gSA

oLrq dh dqy ;kaf=d ÅtkZ¾oLrq dh xfrt ÅtkZ $ oLrq dh fLFkfrt ÅtkZ

,d mM+rs gq;s ok;q;ku esa xfrt ,oa fLFkfrt nksuksa izdkj dh ÅtkZ gksrh gSA bu nksuksa izdkj dh
ÅtkZvksa dk ;ksx ok;q;ku dh dqy ;kaf=d ÅtkZ gksrh gSA

2- jklk;fud ÅtkZ (Chemical energy)

ydM+h] dks;yk] Mhty] isVªksy] jlksbZ xSl&bu lHkh baZ/kuksa esa tks ÅtkZ lafpr jgrh gS] mls jklk;fud
ÅtkZ dgrs gSaA VkpZ ds lsy esa lafpr jklk;fud ÅtkZ ls fo|qr ÅtkZ izkIr gksrh gS] tks cYc dks tykrh
gSA ge Hkkstu ds }kjk tks dqN Hkh xzg.k djrs gaS] mlesa lafpr jklk;fud ÅtkZ gekjh is’kh; ÅtkZ esa
ifjofrZr gksrh gS] tks gesa dk;Z djus dh {kerk iznku djrh gSA

3- Å"eh; ÅtkZ (Thermal energy)

Å"ek] ÅtkZ dk ,d :i gS vr% mlesa Hkh dk;Z djus dh {kerk gksrh gS mnkgj.k ds fy;s dsryh esa
ikuh xeZ djus ij dsryh dk <Ddu mB tkrk gSA Å"ek ikuh dks Hkki esa ifjofrZr djrh gSA bl Hkki dh
ÅtkZ ls gh <Ddu fgyrk gSA bl fl)kar dk mi;ksx djds tsEl okV us Hkki ds baftu dk vkfo"dkj fd;k
FkkA ftl izdkj bl mnkgj.k ls Å"ek ÅtkZ dks ;kaf=d ÅtkZ esa #ikarfjr fd;k x;k gS] mlh izdkj nks iRFkjksa
dks jxM+dj ;k gFksfy;ksa dks jxM+dj ;kaf=d ÅtkZ dks Å"eh; ÅtkZ esa ifjofrZr fd;k tk ldrk gSA
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4- çdk’k ÅtkZ (Light energy)

izdk’k Hkh ,d izdkj dh ÅtkZ gS] ftlds dkj.k ge oLrqvksa dks ns[k ikus esa leFkZ gksrs gSaA geus dbZ
oLrqvksa dks xeZ gksus ij izdk’k nsrs ns[kk gSA izdk’k QksVksxzkfQd fQYe esa jklk;fud ifjorZu djrk gSA QksVks
lsy dh lgk;rk ls izdk’k ÅtkZ dks fo|qr ÅtkZ esa ifjofrZr fd;k tk ldrk gSSA igkM+h {ks=ksa esa tgk¡ fctyh
igq¡pkuk laHko ugha gS] QksVks lsy dk mi;ksx dj lkSj ÅtkZ ls fo|qr ÅtkZ izkIr dh tk ldrh gSA bl lsy
dks lkSj lsy dgrs gSaA bu lsyksa dk mi;ksx mixzgksa ds fy;s fo|qr Lkzksr ds #Ik esa fd;k tkrk gSA

5- /ofu ÅtkZ (Sound energy)

/ofu Hkh ,d izdkj dh ÅtkZ gSA /ofu dh mRifRr oLrqvksa ds daiu }kjk gksrh gSA tc vkidh ’kkyk
dk ?kaVk ctk;k tkrk gS] rc mls Nwdj ns[kus ij irk pysxk fd og daiu dj jgk gSA blds daiu ok;q
esa daiu mRiUu djrs gSa vkSj dafir ok;q gekjs dku ds inks± dks Hkh Bhd mlh izdkj dafir djrh gSA var
esa ;g daiu Jo.k raf=dkvksa }kjk efLr"d dks laosnuk,a Hkstrk gSA blls gesa lquus dh vuqHkwfr gksrh gSA bl
izdkj /ofu ,d izdkj dh ÅtkZ gS tks ek/;e ds d.kksa ,oa dku ds inks± esa xfr mRiUu djus dh {kerk j[krh
gSA ;gh dkj.k gS fd dHkh&dHkh cknyksa ds xtZu rFkk iVk[kksa dh rst vkokt ls edku ds njokts] f[kM+fd;k¡
vkfn fgyus yxrs gSaA

6- fo|qr ÅtkZ (Electric energy)

nSfud thou esa fo|qr ÅtkZ dk lokZf/kd mi;ksx gksrk gSA fofHkUu midj.kksa ;k ;a=kas dh lgk;rk ls
fo|qr ÅtkZ dks fHkUUk&fHkUu izdkj dh ÅtkZvksa esa ifjofrZr fd;k tk ldrk gSaA fo|qr ghVj] fo|qr cYc ;k
V~;wc rFkk fo|qr izsl] fo|qr ÅtkZ dks Å"eh; ,oa izdk’k ÅtkZ esa ifjofrZr djrs gaSA fo|qr ÅtkZ dks /ofu
ÅtkZ esa ifjofrZr djus okys midj.k gSa& fo|qr ?kaVh] eksVjdkj ds gkWuZ] dkj[kkus ds lk;ju bR;kfnA fo|qr
ÅtkZ dks xfrt ÅtkZ esa ifjofrZr djus okys dqN ;a= gSa& fo|qr baftu] vkVk pDdh] pkjk dkVus dh e’khu
vkfnA fo|qr fy¶V vkSj fo|qr iai] fo|qr ÅtkZ dks fLFkfrt ÅtkZ esa ifjofrZr djrs gSaA jsfM;ks fo|qr ÅtkZ
dks /ofu esa tcfd Vh-oh-] fo|qr ÅtkZ dks /ofu ,oa izdk’k nksuksa ÅtkZvkas esa ifjofrZr djrk gSA bu lHkh
mnkgj.kksa ls fo|qr ÅtkZ dk egRo vklkuh ls le>k tk ldrk gSA

buds mRrj nhft, (Answer these)&
1- foKku dh Hkk"kk esa dk;Z fdls dgrs gSa\
2- ,slh nks ?kVuk,¡ fyf[k, ftuesa cy yxkus ij Hkh dk;Z ugha gksrk gSA
3- ÅtkZ dk ek=d ogh gS tks dk;Z dk gS] D;ksa \
4- Å"ek ÅtkZ] ;kaf=d ÅtkZ ,oa fo|qr ÅtkZ }kjk fd;s tkus okys nks&nks dk;ks± dk mYys[k

dhft,A
5- Ikk¡p U;wVu cy yxkdj fdlh Vscy dks nks ehVj f[kldk;k tk, rks fd, x, dk;Z dh x.kuk

dhft,A

11 -3 ÅtkZ laj{k.k (Energy conservation)

ÅtkZ u rks u"V dh tk ldrh gS vkSj u gh mRiUuA ÅtkZ dk ,d :i ls nwljs :i esa :ikarj.k gks
ldrk gSA bls gh ÅtkZ laj{k.k dk fu;e dgk tkrk gSA bl fu;e dks gsYegksYV~l uked oSKkfud us
izfrikfnr fd;k FkkA ;fn lHkh izdkj dh ÅtkZvksa dks /;ku esa j[kk tkos rks czãkaM esa lHkh ÅtkZvksa dk ;ksx
fLFkj jgrk gSA lkSj ÅtkZ ds :ikarj.k dks fp= 11-2 esa n’kkZ;k x;k gSA
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vkb,] nSfud thou ls lacaf/kr dqN
?kVukvksa ij fopkj djas %&

1- tc eksecRrh tykbZ tkrh gS]
rc mlesa lafpr jklk;fud
ÅtkZ izdk’k ,oa Å"ek esa
:ikarfjr gksrh gSA

2- lh<+h ls Åij p<+rs le;
ge vius Hkkj dks Åij ys
tkrs gSaA blds fy, vko’;d
ÅtkZ gesa ’kjhj esa lafpr jklk;fud ÅtkZ ¼Hkkstu½ ls izkIr gksrh gS] tks p<+us ds nkSjku fLFkfrt
ÅtkZ esa :ikarfjr gksrh gSA

3- ty fo|qr la;a=ksa ;k iufctyh ?kjksa esa unh ds ty dks ck¡/kdj cM+h&cM+h >hyksa esa Å¡pkbZ ij
,d= fd;k tkrk gSA ty dh ;g fLFkfrt ÅtkZ Åij ls fxjdj xfrt ÅtkZ esa :ikarfjr
gks tkrh gSA fxjrk gqvk ty] ekxZ esa j[ks Vjckbu dks ;kaf=d ÅtkZ iznku djrk gS tks tujsVj
dh fo|qr ÅtkZ esa :ikarfjr gksrh gSA iwjh izfØ;k dks bl izdkj le>k tk ldrk gSA

>hy ds ty dh fLFkfrt ÅtkZ  cgrs ty dh xfrtÅtkZ  Vjckbu dh ;kaf=d ÅtkZ
 tujsVj dh fo|qr ÅtkZ

ÅtkZ :ikarj.k ds nkSjku dqN vuqi;ksxh ÅtkZ Hkh gesa izkIr gksrh gSA tSls cYc ds tyus esa izdk’k rks
mi;ksxh gS ijarq Å"ek ds :i esa ÅtkZ dk {k; gksrk gSA blh izdkj ;a=ksa ls dk;Z ysus ds nkSjku mUgas nh x;h
ÅtkZ esa ls dqN ÅtkZ dyiqtks± ds chp ?k"kZ.k ds dkj.k Å"ek vkSj /ofu esa :ikarfjr gks tkrh gSA ;g Hkh
ÅtkZ dk {k; gSA ÅtkZ ds bl {k; dks de djus ds fy;s foKku vkSj izkS|ksfxdh iz;kljr gS] ftlls ;a=ksa
dks nh tkus okyh ÅtkZ dk vf/kdka’k fgLlk mi;ksxh dk;Za esa [kpZ gks ldsA blhfy;s lkbfdy ds dy iqtks±
ds chp ?k"kZ.k de djus ds fy;s mlesa rsy ;k xzhl Mky nsrs gSaA bysfDVªd iai] flykbZ e’khu] cSyxkM+h rFkk
vU; e’khuksa ds ?kweus okys dy iqtksZ esa Hkh rsy Mkydj fpduk fd;k tkrk gSA

fuEufyf[kr lkj.kh esa ;g crkb, fd fn, x, ;a= fdl ÅtkZ dks fdl ÅtkZ esa :ikarfjr djrs gSa\

       lkj.kh (Table) 11-1

l-Ø-   ;a= dk uke        :ikarj.k (Transformation)

fdl ÅtkZ dk fdl ÅtkZ esa

1- fo|qr izsl¼bLrjh½ &&&&&&&&& &&&&&&&&&

2- Mk;ueks &&&&&&&&& &&&&&&&&&

3- QksVks lsy &&&&&&&&& &&&&&&&&&

4- fo|qr iai &&&&&&&&& &&&&&&&&&

5- pkch Hkjh gqbZ ?kM+h &&&&&&&&& &&&&&&&&&

6- lsy &&&&&&&&& &&&&&&&&&

7- xqysy &&&&&&&&& &&&&&&&&&

8- ty fo|qr la;a= &&&&&&&&& &&&&&&&&&

fp= 11-2 ÅtkZ laj{k.k (Energy Conservation)

(S. NO.) (NAME OF INSTRUMENT)
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11 -4 e’khus a (Machines)
tc ge fdlh oLrq dks [khapdj ;k /kdsydj gVkrs gSa vFkok Åij mBkrs gSa rc

dk;Z djrs gaSA dk;Z djus ds fy, cy dh vko’;drk gksrh gSA dqN dk;Z ,sls gksrs gaS]
ftUgsa de cy yxkdj vklkuh ls fd;k tk ldrk gSA dbZ dk;Z tSls ’khry is; dh
cksry dk <ôu [kksyuk] rsy ls Hkjs Mªe dks Vªd ij p<+kuk] Vªd ds ifg;s dks cnyuk
vkfn vklku dk;Z ugha gaSA bu dk;ksZ dks djus ds fy;s ge e’khuksa dk mi;ksx djrs gSaA
;gk¡ ;g le> ysuk vko’;d gS fd e’khu Lo;eso dksbZ dk;Z ugha dj ldrhA blls
dk;Z ysus ds fy;s mls ÅtkZ fn;k tkuk vko’;d gSA e’khuksa dh lgk;rk ls dksbZ dk;Z

vklkuh ls fd;k tk ldrk gSA
ljy e’khu s a (Simple machines)

ge vius nSfud thou esa fofHkUu izdkj dh e’khuksa dk mi;ksx djrs gSa] ftuesa pkdw] isap] fpeVh] f?kjuh
bR;kfn izeq[k gSa&

fp= 11-3 esa dqN ljy e’khuksa ds mnkgj.k gaSA

fp= 11-3 dqN ljy e’khusa  (Some simple machines)

ge dqN tfVy e’khuksa dk mi;ksx Hkh vius nSfud thou esa djrs gSaaA ;s lHkh e’khussa nks ;k nks ls
vf/kd ljy e’khuksa ds la;ksx ls cuk;h tkrh gSaA mnkgj.kkFkZ lkbfdy] flykbZ e’khu] VsªDVj vkfn
¼fp= 11-4½A

fp= 11-4 dqN tfVy e’khusa (Some complex machines)

e’khuksa dk mi;ksx fuEufyf[kr mn~ns’;ksa dks iwjk djus ds fy;s fd;k tkrk gS&

1- cy dks lqfo/kktud fcanq ij yxkus ds fy,A
2- cy dh fn’kk dks bPNkuqlkj ifjofrZr djus dss fy,A
3- Hkkjh cks> dks de cy yxkdj mBkus easA
4- Xkfr dks c<+kus esaA

^^ljy e’khuas os ;qfDr;k¡ gSa] tks cy ds izHkko dks c<+k ldrh gSa ;k cy dh fn’kk dks ifjofrZr dj
ldrh gaS ;k nksuksa dk;Z dj ldrh gaSA^^ljy e’khusa N% izdkj dh gksrh gaS ¼fp= 11-5½A
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1- mRrksyd ¼yhoj½
2- vkur ry
3- QUuh ¼ost½
4- isap ¼LØw½
5- f?kjuh
6- ifg;k vkSj /kqjh

        fp= 11-5 N% izdkj dh ljy e’khusa  (Six types of simple machines)

1- mRrksyd ¼yhoj½ (Lever)

tehu ls fdlh Hkkj dks mBkus ;k gVkus ds fy;s fuEukafdr ¼fp= 11-6 v]c½  fof/k;ksa esa ls vki fdls
mi;qDr le>rs gSa \

    v c
fp= 11-6 Hkkj mBkus dh nks fof/k;k¡  (Two methods of lifting weight)

fp= 11-6 v ds vuqlkj ckWDl dks mBkdj iyVus ds fy, rhu O;fDr;ksa dh vko’;drk gksrh gS] tc
fd fp= 11-6 c ds vuqlkj ,d etcwr NM+ vFkok lCcy vkSj ,d Vsd dk mi;ksx djds dsoy ,d O;fDr
gh ml ckWDl dks mBkdj iyV ldrk gSA ;gk¡ ij etcwr NM+ ;k lCcy ,d mRrksyd gSA

blh izdkj ;fn fMCcs dk <Ddu dl tk;s rks vki mls fdl izdkj [kksyasxs\ fp= 11-8 esa ,d pEep
ds }kjk <Ddu [kksyuk n’kkZ;k x;k gSaA ;gka pEep ,d mRrksyd gSA

fp= 11-7 mRrksyd ds :i esa pEep (Spoon in the form of a lever)
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mRrksyd ,d lh/kh ;k Vs<+h NM+ gksrh gS] ftls fdlh lqfo/kktud fcUnq ij fVdkdj mlds bnZ&fxnZ
Lora=rk iwoZd ?kqek;k tk ldrk gSA bl fcUnq dks vkyEc dgrs gSA mRrksyd }kjk mBkbZ tkus okyh oLrq
dks Hkkj ;k izfrjks/k dgrs gS rFkk mRrksyd ij tks cy yxk;k tkrk gS] mls vk;kl dgrs gaSA fp= 11-8 esa
vkyEc dks F ls] Hkkj dks L ls rFkk vk;kl dks E ls iznf’kZr fd;k x;k gSA

mRrksyd ds izdkj ¼Js.kh½ (Kinds of lever)

mRrksyd rhu izdkj ds gksrs gSaA bUgsa fp= 11-8 esa n’kkZ;k x;k gSA

çFke Js.kh dk mRrksyd (Lever of the First kind)

bl Js.kh ds mRrksyd esa vkyac] Hkkj vkSj vk;kl ds e/; gksrk gSA mnkgj.k& dSaph] isafpl] lh&lkW
>wyk ¼fp= 11-9 v] c] l½A

v c  l
fp= 11-9 izFke Js.kh ds mRrksyd (Lever of the First kind)

vk;kl

vkyEc

izfrjks/k

vk;kl

vkyEc

E

F

E

F
L

  fp= 11-8 rhu izdkj ds mRrksyd (Three kinds of lever)

izfrjks/k L

izfrjks/k L

vk;kl E

FvkyEc

(Effort)

(Effort)

(Load)(Fulcrum)

(Fulcrum)

(Load)

(Effort)

(Load)(Fulcrum)
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f}rh; Js.kh ds mRrksyd (Lever of the Second kind)

bl Js.kh ds mRrksyd esa Hkkj] vkyac vkSj vk;kl ds e/; gksrk gSA mnkgj.k& Bsyk] ljksrk] BaMs is;
dh cksry [kksyus okyk midj.k vkfn ¼fp= 11-10½A

r`rh; Js.kh ds mRrk syd (Lever of the Third kind)

bl Js.kh ds mRrksyd esa vk;kl] vkyac vkSj Hkkj ds chp gksrk gSA mnkgj.k& fpeVk] calh] vkSj QkoM+k
vkfn ¼fp= 11-11½A

                     fp= 11-11 r`rh; Js.kh ds mRrksyd (Lever of the Third kind)

vkfdZfeMht+ (Archimedes)

vkfdZfeMht+ ,d egku xzhd oSKkfud ,oa xf.krK Fks A mudk tUe lu~ 287 bZlk iwoZ flflyh
esa gqvk Fkk A muds ;kaf=dh rFkk T;kfefr esa fd, x;s dk;ksZa us mUgsa txizfl) dj fn;k A
mRrksyd] f?kjuh rFkk ifg;k vkSj /kqjh ds muds Kku us xzhd lsuk dks jkseu lsuk ds fo#) yM+kbZ
esa cgqr lgk;rk dh A mUgksaus mRrksyd dh 'kfDr dks Hkk¡idj dgk Fkk fd ;fn mUgsa i`Foh ls
nwj varfj{k esa [kM+s gksus ds fy, ,d LFkku fn;k tk, rks os mRrksyd dh lgk;rk ls ìFoh dks
mlds LFkku ls gVk ldrs gSa A mUgksaus nhokj dh vkM+ esa [kM+s jgdj mRrksyd dh lgk;rk ls
cM+h&cM+h pV~Vkuksa dh ckSNkj dj 'k=q lsuk ds NDds NqM+k fn, lkFk gh mUgksasus vory niZ.k }kjk
lkSj ÅtkZ dks ,df=r dj 'k=q lsuk ds tyiksrksa esa vkx yxkdj 'k=q dks ijs’kku dj fn;k A
vkfdZfeMht+ us rSjus ds fl)kar dk vkfo"dkj fd;k ftldh lgk;rk ls vius nksLr fllyh ds
jktk ds eqdqV ds lksus dh 'kq)rk dh tkap dhA

fp= 11-10 f}rh; Js.kh ds mRrksyd (Lever of the Second kind)
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      fØ;kdyki (Activity) &2

vkb,] izFke Js.kh ds mRrksyd ds fl)kar dks le>us ds fy, ,d fØ;kdyki djsaA 50 lseh yach ,d
Ldsy dks chp esa /kkxs ls ck¡/kdj ,d gqd ls bl izdkj yVdkb, fd Ldsy {kSfrt fLFkfr esa larqfyr gks tk,A
larqyu dh fLFkfr esa tgk¡ ls /kkxk c¡/kk gS] og vkyac gSA vc 20 xzke ds ,d ck¡V dks gYds o NksVs ikWyhFkhu
ls ck ¡/kdj /kkxs dh lgk;rk ls vkyac ds s ck ¡;h vk sj 20 lseh dh nwjh ij yVdkb,
¼fp= 11-12½A

nk¡;h vksj nwljh Hkqtk ij 20 xzke ds ck¡V dks gYds o NksVs ikWyhFkhu ls ck¡èk dj èkkxs dh lgk;rk
ls bl izdkj yVdkb, fd Ldsy iqu% larqfyr gks tk,A bl nwjh dks  uksV dhft,A

fp= 11-12

vc blh iz;ksx dks ck¡;h Hkqtk ij vkyac ls 20 lseh dh nwjh ij ckjh&ckjh ls 10 xzke o 5 xzke ds
ck¡V yVdk dj nk¡;h Hkqtk ij 20 xzke ds ck¡V dks bruh nwjh ij yVdkb, fd izR;sd ckj Ldsy larqfyr gks
tk,A bu izs{k.kksa dks uksV dhft,A D;k buls vkius ;g fu"d"kZ fudkyk&

vkyac ds ckbZ vksj dk Hkkj X vkyac ls mldh nwjh

¾ vkyac ds nkbZ vksj dk Hkkj X vkyac ls mldh nwjh

vkius ns[kk gSa vkyac ds utnhd j[ks 20 xzke ds ck¡V dks larqfyr djus ds fy;s gYds ck¡V dks vkyac
ls nwj j[kuk iM+rk gSA bl izdkj lh&lkW >wys dks larqfyr djus ds fy;s Hkkjh oLrq dks vkyac ds ikl j[kuk
pkfg,A

2 vkur ry (Inclined Plane)

vkius dbZ ckj ns[kk gS fd LdwVj ;k fdlh xkM+h dks Å¡pkbZ ij p<+kus ds fy;s ,d <yku cuk fn;k
tkrk gSA Vªd ;k cSyxkM+h ij rsy ls Hkjk Mªe p<+kus ds fy;s ifV, dk mi;ksx fd;k tkrk gS ¼fp= 11-13½A
bl izdkj mi;ksx fd, x, ifV, dks vkur ry dgrs gSaA vkur ry ,d fpduk] n`<+ vkSj piVk lery
gksrk gS] tks {kSfrt ds lkFk dqN dks.k cukrk gqvk >qdk jgrk gSA

v - lh/ks p<+kuk (Lifting straight)          c - vkur ry dh lgk;rk ls (Raising using an inclined plane)

fp= 11-13 Vªd ij rsy dk Mªe p<+kus dh nks fof/k;k¡ (Two methods to lift a drum full of oil on a truck)
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Vªd esa rsy ls Hkjk Mªe p<+kus dh Åij fp= Ø- 11-13 v rFkk c esa nh xbZ nks fof/k;ksa esa ls vki fdls
mi;qDr ekurs gSa\ Hkkjh oLrq,¡] ftUgsa mBkuk dfBu gksrk gS] vkur ry dh lgk;rk ls vklkuh ls Åij
p<+k;h tk ldrh gaSA igkM+ dh ?kqekonkj lM+d ;k vLirky esa ejht dks ys tkus dh lM+d Hkh vkur ry
gh gS ¼fp= 11-14½A

fØ;kdyki (Activity) &3

ydM+h ds ,d l[r cksMZ dks iqLrdksa ;k bZaaVksa dh lgk;rk ls vkur ry cukb,A ,d ydM+h ds xqVds
dks dekuhnkj rqyk ls rkSysaA mls vkur ry ij j[kdj dekuhnkj rqyk ds gqd ls yVdkdj fp= 11-15
dh Hkkafr Åij [khpas vkSj rqyk dk ikB~;kad ysaA

fp= 11-15 vkur ry dk mi;ksx  (Use of inclined plane)

;g iz;ksx vkur ry ds fHkUu&fHkUu >qdko ds fy;s djsa ,oa ikB~;kad lkj.kh esas uksV djrs tkosaA >qdko
esa ifjorZu djus ds fy;s vkur ry ds mBs gq, fljs dh /kjkry ls ÅapkbZ esa ifjorZu djuk gksxkA

fp= 11-14 ¼c½ vLirky esa vkur ry (An incline plane in a hospital)

fp= 11-14 ¼v½ igkM+ dh /kqekonkj lM+d (The curvy roads on hills)
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      lkj.kh (Table) 11-2

Øa- vkur ry ds mBs gq, fljs dh oLrq dks lh/ks yVdkdj vkur ry ij oLrq dks [khapus
 /kjkry ls Å¡pkbZ ¼lseh esa½ dekuhnkj rqyk dk ikB esa dekuhnkj rqyk dk ikB

¼xzke esa½ ¼xzke esa½

 1-     &&&&&&&&&&           &&&&&&&&&&&          &&&&&&&&&&&&&

 2-     &&&&&&&&&&           &&&&&&&&&&&          &&&&&&&&&&&&&

 3-     &&&&&&&&&&           &&&&&&&&&&&          &&&&&&&&&&&&&

Lkkj.kh ds vk/kkj ij bu iz’uksa ds mRrj nhft,&

1- D;k izR;sd >qdko ds fy;s Hkkj dks Åij [khapus esa leku cy yxkuk iM+rk gS \

2- vkur ry dh lgk;rk ls oLrq dks Åij mBkus esa yxus okyk cy mls lhèkk Åij mBkus esa
yxus okys cy dh rqyuk esa
de gS ;k vf/kd \

3- vkur ry dh lgk;rk ls
oLrq dks Åij mBkus esa yxus
okyk cy ry ds >qdko ls
fdl izdkj lacaf/kr gS \

3  QUuh ¼ost½ (Wedge)

;g ydM+h ;k /kkrq dk ,d VqdM+k gksrk gS ftldk ,d fljk pkSM+k vkSj nwljk fljk uqdhyk ;k /kkjnkj
gksrk gSA bldk iz;ksx dkVus] QkM+us ;k nks fpidh gqbZ oLrqvksa dks vyx djus gsrq fd;k tkrk gSA pkdw]
dqYgkM+h] Nsuh] lqbZ] bR;kfn blds mnkgj.k gSaA okLro esa QUuh nks vkur ryksa dk ;ksx gSA QUuh ftruh
/kkjnkj gksrh gS] dkVuk ;k QkM+uk mruk gh vklku gksrk gSA fp= 11-16 esa dqN QfUu;ksa ds mnkgj.k fn, x, gSaA

4- isap ;k LØw (Screw)

vkius uV cksYV dk mi;ksx fd;k gksxkA blesa cksYV uV ij ?kwers gq, vkxs c<+rk gSA blh izdkj vkius
isu dk fjfQy cnyrs le; Hkh isu dks [kksyus rFkk can djus ds fy;s iasp dk mi;ksx fd;k gksxkA isap ,d
csyu ds pkjksa vksj fyiVk gqvk vkur ry gksrk gSA okguksa dks mBkus gsrq mi;ksx esa vkus okyk tSd Hkh ,d
LØw gS ;k ?kqekonkj vkur ry gS] ftldh lgk;rk ls ,d vdsyk O;fDr okgu dks Åij mBk ysrk gSA

fØ; kdyki&4

vkb,] isap dk vkur ry ls laca/k crkus ds fy, ,d iz;ksx djrs gaSA ,d dkxt dks fp=kuqlkj
ledks.k f=Hkqt esa dkV yhft, ¼fp= 11-17 v½A bldk d.kZ ,d vkur ry tSls fn[kkbZ nsrk gS] tks mlds
vk/kkj ls yEc ds Åij j[kk gSA bl dkxt ds Åij ,d csyukdkj isfUly dks yEc Hkqtk ds Åij jf[k,
¼fp= 11-17 c½A vc dkxt dks isfUly ds Åij yisfV,A vki ns[ksaxs fd dkxt isafly ds Åij ,d lfiZy
js[kk cukrk gS ¼fp= 11-17 l½A dkxt fyiVh gqbZ ;g iasfly ,d isap dk izfr:i gSA

fp= 11-16 QfUu;kasa ds mnkgj.k (Examples of Wedge)

(HEIGHT OF THE RAISED HEAD

OF THE INCLINED PLANE FROM

THE  SURFACE (IN CM))
(WEIGHT OF THE BLOCK WHEN

SUSPENDED STRAIGHT FROM

THE SPRING BALANCE (IN G))

(WEIGHT OF THE BLOCK WHEN

 PULLED BY THE SPRING BALANCE

 ON THE INCLINED PLANE (IN G))
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         v    c    l
fp= 11-17 vkur ry }kjk isp dh pwM+h dk fuekZ.k (Construction of the screw using an incline plane)

isap ij cuh lfiZy js[kkvksa dks pwM+h rFkk nks Øekxr pwfM+;ksa ds chp dh nwjh dks pwM+h vUrjky dgrs
gSa ¼fp= 11-17 l½A isap dks ,d pDdj ?kqekus ij og pwM+h vUrjky ds cjkcj nwjh r; djrk gSA oLrq dks
lh/ks foLFkkfir djus dh rqyuk esa isap ds mi;ksx ls vko’;d cy dk eku de gks tkrk gSA

5- f?kjuh (Pulley)

vkius dq,¡ ls ikuh fudkyrs le; f?kjuh dk mi;ksx gksrs ns[kk gSA ;g ,d ljy e’khu gS] tks yxk,
x, cy dh fn’kk cnyrh gS ,oa gekjs dk;Z dks vklku cukrh gSA f?kjuh ds fuEufyf[kr Hkkx gksrs gSa%&

1- ,d o`Rrkdj yksgs ;k ydM+h dh pdrh ;k ifg;k] ftldh ifjf/k esa jLlk p<+kus gsrq [kk¡pk cuk
gksrk gSA

2- /kqjh ;k dhy ftl ij pdrh ?kwerh gSA

3- ,d Ýse] ftlls /kqjh ds nksuksa fljs tqM+s gksrs gSaA bl Ýse dks fdlh n<̀+ vk/kkj ls yVdk fn;k
tkrk gS ¼fp= 11-18 v½A

fp= 11-18 c esa pkj f?kjfu;ksa ds izca/k dks n’kkZ;k x;k gS] tks Øsu ds fl)kar dks Li"V dj jgk gS
fd Øsu Hkkjh cks> dks dSls mBkrk gS\ izk;% Øsuksa esa ,d ls vfèkd f?kjfu;ksa dk mi;ksx fd;k tkrk gSA ;g

f?kjuh ds fl)kar dk izkS|ksfxdh esa mi;ksx gSA

6- ifg;k vkSj /kqjh (Wheel and axle)

ifg;k vkSj /kqjh nks fofHkUu O;kl ds csyu gksrs gaS] tks ,d mHk;fu"B v{k ij lkFk&lkFk ?kwers gSa ¼fp=
11-19 v½A isapdl] eksVjdkj dk LVh;fjax Oghy] lkbfdy dk iSMy vkfn ifg;k vkSj /kqjh ds mnkgj.k gS
a¼fp= 11-19 c½A

v ,dy f?kjuh (A single pulley) c f?kjfu;ksa dk izca/ku (System of pulleys)fp= 11-18 f?kjfu;k¡ (Pulleys)
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 buds mRrj nhft, (Answer  these) &

1- e’khu dk mi;ksx D;ksa fd;k tkrk gS \
2- mRrksyd ds izdkj fy[kdj izR;sd ds nks&nks mnkgj.k nhft, A
3- f?kjuh dk mi;ksx D;ksa fd;k tkrk gS \
4- vkur ry dk vFkZ crkrs gq, nSfud thou esa mlds nks mi;ksx crkb,A

 geus lh[kk (We have learnt) &

& cy vkSj cy dh fn’kk esa r; dh xbZ nwjh ds xq.kuQy dks dk;Z dgrs gSaaA
& dk;Z djus dh {kerk dks ÅtkZ dgrs gSaA
& dk;Z vkSj ÅtkZ dk SI ek=d twy gSA
& fdlh oLrq esa mldh xfr ds dkj.k tks ÅtkZ] fufgr gksrh gS] mls mldh xfrt ÅtkZ dgrs

gSaA
& fdlh oLrq esa mldh fo’ks"k fLFkfr ds dkj.k tks ÅtkZ fufgr gksrh gS] mls mldh fLFkfrt ÅtkZ

dgrs gaSA
& oLrq dh xfrt ÅtkZ rFkk fLFkfrt ÅtkZ ds ;ksx dks mldh dqy ;kaf=d ÅtkZ dgrs gSaA
& ;kaf=d ÅtkZ] Å"eh; ÅtkZ] izdk’k ÅtkZ] jklk;fud ÅtkZ] /ofu ÅtkZ] vkSj fo|qr ÅtkZ ;s

lHkh ÅtkZ ds fofHkUu :i gSaA
& ÅtkZ dks ,d :i ls vU; :iksa esa ifjofrZr fd;k tk ldrk gSaA
& ÅtkZ dks u rks mRiUu fd;k tk ldrk gS vkSj u gh u"VA bldk dsoy :ikUrj.k gks ldrk

gSA bls ÅtkZ laj{k.k dk fu;e dgrs gSA
& Ek’khusa gekjs nSfud thou ds dk;ksZ dks vklku cukrh gaSA
& e’khuksa dks nks oxkZs esa ck¡Vk tk ldrk gS&ljy e’khusa rFkk tfVy e’khusaA
& ljy e’khuksa ds la;kstu ls tfVy e’khussa curh gSaA
& e’khuksa ij yxs cy dks vk;kl rFkk e’khu }kjk mBk;h x;h oLrq dks Hkkj ;k izfrjks/k dgrs gSaaA
& ljy e’khusa N% izdkj dh gksrh gSa] 1- mRrksyd 2- vkur ry 3- QUuh 4- isap 5- f?kjuh 6- ifg;k

vkSj /kqjhA
& mRrksyd ,d lh/kh ;k Vs<+h NM+ gksrh gS] ftls fdlh fcUnq ij fVdkdj ?kqek;k tk ldrk gSA

bl fcUnq dks vkyac dgrs gSaA
& mRrksyd rhu izdkj ds gksrs gSa&izFke Js.kh] f}rh; Js.kh ,oa r`rh; Js.khA

v ifg;k vkSj /kqjh   c ifg;k vkSj /kqjh ds mnkgj.k
fp= 11-19

(Wheel and axle) (Examples of wheel and axle)
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& izFke Js.kh ds mRrksyd esa vkyEc] Hkkj ,oa vk;kl ds e/; esa gksrk gSA mnkgj.k& dSaph] lh&lkW vkfnA
& f}rh; Js.kh ds mRrksyd eas Hkkj] vk;kl vkSj vkyEc ds e/; esa gksrk gS mnkgj.k ljksrk] gkFk

Bsyk vkfnA
& r̀rh; Js.kh ds mRrksydksas esa vk;kl] vkyEc rFkk Hkkj ds e/; gksrk gS mnkgj.k& QkoM+k] fpeVk vkfnA
& vkur ry ,d fpduk] n`<+] piVk lery gS tks {kSfrt ds lkFk dqN dks.k cukrk gqvk >qdk

jgrk gS mnkgj.k& Vªd ij Hkkjh oLrq p<+kus gsrq mi;ksx esa ykbZ tkus okyh ydM+h dk ifV;k
& QUuh ydM+h ;k /kkrq dk ,d VqdM+k gksrk gSA bldk ,d fljk iryk o /kkjnkj rFkk nwljk fljk

pkSM+k ,oa eksVk gksrk gS mnkgj.k&pkdw] Nsuh vkfnA
& QUuh nks vkur leryksa dk ;ksx gSA
& isap ,d csyu esa fyiVk gqvk ,d vkur ry gS mnkgj.k& tSd&LØw A
& f?kjuh ,d ljy e’khu gS] ftldk mi;ksx cy dh fn’kk cnyus esa fd;k tkrk gSA

& ifg;k vkSj /kqjh fofHkUu O;kl ds nks csyu gksrs gSa] tks ,d mHk;fu"B v{k ij ?kwe ldrs gSaA

 vH;kl ds ç’u (Exercise)

1- lgh fodYi pqfu, (Choose the correct alternative) %&
1- ljy e’khu gS&

v- lkbfdy c- VsªDVj
l- fpeVk n- flykbZ e’khu

2- dSaph fdl Js.kh dk mRrksyd gS&
v- izFke c- f}rh;
l- r`rh; n- buesa ls dksbZ ugha

3- fuEufyf[kr esa dkSu lk dk;Z e’khuksa }kjk laHko ugha gS&
v- lqfo/kktud fcUnq ij cy yxkus esaaA
c- xfr dks c<+kus esa A
l- cy dh fn’kk ifjofrZr djus esaA
n- ÅtkZ mRiUu djus esa A

4- twy ek=d gS&
v- dk;Z dk c- ÅtkZ dk
l- dk;Z vkSj ÅtkZ nksukas dk n- dk;Z vkSj ÅtkZ nksuksa dk ughaaA

5- isVªksfy;e inkFkZ dh ÅtkZ gksrh gS&
v- jklk;fud ÅtkZ c- fo|qr ÅtkZ
l- izdk’k ÅtkZ n- /ofu ÅtkZ

2 fjDr LFkkuk s a dh iwfr Z dhft, (Fill in the blanks) %&
1- VSªDVj ,d  e’khu gSA
2-  Js.kh ds mRrksyd esa vkyEc e/; esa gksrk gSA
3- f}rh; Js.kh ds mRrksyd esa  vkyEc vkSj vk;kl ds e/; esa gksrk gSA
4- dpjk mBkus dk QkoM+k  Js.kh dk mRrksyd gSA
5- Mªeksa dks Vªd esa p<+kus ds fy;s ifV, dk mi;ksx  dk mnkgj.k gSA
6- Xkqysy dh ruh gqbZ jcj esa  ÅtkZ lafpr gksrh gSA

3 - fuEu iz’uk s a ds mRrj nhft, (Answer the following questions) %&
1- e’khu D;k gS \
2- mRrksyd fdls dgrs gSa \
3- fofHkUu izdkj ds mRrksydksa esa vkyEc] vk;kl rFkk Hkkj dh fLFkfr dk fdl izdkj la;kstu gksrk gS \
4- dk;Z D;k gS\ dk;Z ds ek=d fyf[k,A
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5- ;fn oLrq ij 125 U;wVu cy yxkus ls oLrq 12 ehVj dh nwjh r; djrh gS] rks dk;Z dh x.kuk
dhft,A

6- ÅtkZ dh ifjHkk"kk fyf[k,A dk;Z vkSj ÅtkZ esa D;k laca/k gS\
7- ÅtkZ ds ikap :iksa ds uke fyf[k,A izR;sd ds mnkgj.k Hkh nhft,A

4 - fuEu ds dkj.k crkb, (Give reasons for the following) %&
1- igkM+ksa dh p<+kbZ ?kqekonkj gksrh gSA
2- f?kjuh dh lgk;rk ls dq,¡ ls ikuh fudkyuk vf/kd vklku gksrk gSA

5 - ,d Hkkjh ck WDl dk s edku dh Nr ij p<+kuk gS &
¼v½ D;k vki f?kjuh@jksyj@vkur ry dk mi;ksx dj ldrs gaS \
¼c½ blesa fdl izdkj dh ÅtkZ dh vko’;drk gS \

 bUgsa Hkh dhft, (Things to do) &

1- viuh ÅtkZ laaca/kh vknrksa dks igpkuus ds fy, uhps fn, x, dFkuksa ds rhu fodYiksa esa ls ,d
ij lgh ¼½ dk fpUg yxk,a ,oa lkj.kh dks iw.kZ dj viuk vkdyu Lo;a djsaA

 Ø- ÅtkZ laca/kh vknrsa ges’kk dHkh&dHkh dHkh ugha   djus dk
djrs gSaA djrs gSaA djrs gSaA   dkj.k
¼2 vad½ ¼1 vad½ ¼0 vad½

 1- dejk NksM+rs le; cYc] V~;wc ,oa ia[kk
can djrs gSa tc ogka vU; dksbZ O;fDr u gksA

 2- d{kk esa tc dksbZ u gks rks cYc ,oa ia[kk
can j[krs gSaA

 3- jsfÝtjsVj dk njoktk 'kh?kzrk ls can djrs gSaA

 4- ?kj esa [kkuk idkrs le; crZu dks <Ddu
ls can j[krs gSaA

 5- fnu esa izdkf’kr LFkku ij cSBdj i<+uk ilan
djrs gSa] va/ksjs dejs esa cYc tykdj ughaA

 6- [kkuk cukus ;k ugkus gsrq ikuh xeZ djus ds
fy;s vU; bZa/kuksa dh vis{kk lkSj ÅtkZ ¼lksyj
dqdj ,oa lksyj ghVj½ dks izkFkfedrk nsrs gSaA

 7- Vh-oh-ns[krs le; ;k vU; ?kjsyw dk;Z djrs
le; ?kj ds dbZ lnL; ,d dejs esa cSBrs gSa
ftlls fctyh dh [kir de gksA

 8- cYc ,oa V~;wc dks iksNdj lkQ j[krs gSa
ftlls vf/kdre izdk’k dk mi;ksx dj ldsaA

mijksDr fØ;k ds vk/kkj ij vki fuEukafdr Js.kh ds vuqlkj viuk vkdyu djsa &
izkIrkad                Js.kh                  izkIrkad    Js.kh
14 & 16 mRre 08 & 10 lkekU;
11 & 13 vPNk 05 & 07 fuEu

00 & 04 fuÑ"V
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