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vè;k;&12

dk;Z ,oa ÅtkZ
(Work and Energy)

fiNys vè;k;kas esaa ge foKku dh dqN eq[; voèkkj.kkvksa tSls& oLrqvkas dh xfr] cy ds dkj.k xfr]
xfr ds fu;eksa rFkk xq#Rokd"kZ.k ds ckjs esaa ppkZ dj pqds gaSA dk;Z ,oa ÅtkZ Hkh foKku dh egRoiw.kZ voèkkj.kk,¡
gSa tks gesa vusd izkd`frd ?kVukvksa dks le>us vkSj mudh O;k[;k djus esaa enn djrh gSaA bl vè;k; esaa ge
budk vè;;u djasxsA

ge vius nSfud thou esaa ^dk;Z* rFkk ^ÅtkZ* 'kCn dk iz;ksx vusd lanHkksZa esaa djrs gSaA tSls og [ksr
esaa dk;Z djrk gS] og cgqr ÅtkZoku O;fDr gS vkfnA fdlh Hkh dk;Z dks djus ds fy, ÅtkZ dh vko';drk
gksrh gSA euq"; ,oa e’khu Hkh dk;Z djus ds fy, ÅtkZ dk mi;ksx djrs gSa] tSls& fo|kFkhZ ?kj ls fo|ky; rd
igq¡pus ds fy, lkbfdy pykus ;k iSny pyus esaa viuh ÅtkZ dk mi;ksx djrk gSA blh izdkj fo|qr cYc
jks’kuh nsus ds fy, fo|qr ÅtkZ dk mi;ksx djrk gSA

lkspsa

 mi;ksx esaa yh xbZ ÅtkZ dgk¡ tkrh gS\

 D;k ÅtkZ ds mi;ksx fd, fcuk dk;Z fd;k tk ldrk gS\

bl vè;k; esaa ge bu iz’uksa dks le>us dk iz;kl djsaxsA

12-1 dk;Z

nSfud thou esaa lkekU;r;k fdlh Hkh ykHknk;d 'kkjhfjd ,oa ekufld ifjJe dks dk;Z le>k tkrk
gSaA tSls& fo|kFkhZ ijh{kk ds le; vè;;u esaa cgqr le; O;rhr djrk gSA iqLrdsa i<+rk gS]
iz’u i=ksa dks gy djrk gS] d{kk esaa fopkj&foe’kZ djrk gSA lkekU; Hkk"kk
esaa og dBksj ifjJe ;kfu dk;Z djrk gSA blh izdkj fdlh Hkh xhr dks
xquxqukuk] fe=ksa ls ckrphr djuk] fo|ky; ds fy, dk;Z ;kstuk cukuk]
lksp&fopkj djuk vkfn lHkh dks dk;Z le>k tkrk gSA

fdUrq foKku esaa HkkSfrd dk;Z dh ifjHkk"kk vyx gksrh gSA

foKku esaa dk;Z djus ds fy, nks n’kkvksa dk gksuk vko’;d gS&

 oLrq ij dksbZ cy yxuk pkfg,A

 oLrq foLFkkfir gksuh pkfg, ;k oLrq dh fLFkfr esaa ifjorZu gksuk pkfg,A
fp= Øekad&1
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HkkSfrd dk;Z rHkh gksxk tc cy dh mifLFkfr esaa oLrq esaa foLFkkiu gksA vU; lHkh dk;Z HkkSfrd dk;Z
ugha gSA blh izdkj O;fDr dk ÅtkZoku gksuk o fo|qr ÅtkZ vFkok Å"ek ;k xfrt ÅtkZ vyx voèkkj.kk,a
gaSA bl vè;k; esaa ge HkkSfrd dk;Z o HkkSfrd ÅtkZ dk vË;;u djsaxsA

HkkSfrd dk;Z ds mnkgj.k

,d iqLrd dks mBk,¡] blds fy, vkidks cy yxkuk iM+rk gS vkSj iqLrd Åij dh vksj foLFkkfir gksrh
gS] blfy, ;g foKku esaa dk;Z ekuk tk,xkA iqLrd Åij mBkus esaa yxk cy xq#Rokd"kZ.k cy ds fo:) dk;Z
djrk gS o iqLrd dh xfr esaa ifjorZu gksrk gSA

vkb,] nSfud thou ds mu mnkgj.kksa ij fopkj djrs gSa ftUgsa ge
lkekU; Hkk"kk esaa dk;Z dgrs gSaA fo|kFkhZ ijh{kk ds le; dBksj dk;Z djrk
gSA pwafd dk;Z dh oSKkfud voèkkj.kk ds vuqlkj ;gk¡ cy ,oa foLFkkiu
dh n’kk,¡ ugha gksrh gSaA vr% foKku esaa fo|kFkhZ ds bl dBksj ifjJe dks
dk;Z ugha dgk tk,xkA

blh izdkj xhrksa dks xquxqukuk] fopkj&foe’kZ djuk vkfn Hkh
foKku dh nf̀"V esaa dk;Z ugha gSaA mnkgj.k ds fy, ;fn vki ,d dqlhZ dks
10 feuV rd mBkdj j[ksa rks D;k vkius dk;Z fd;k gksxk\ 'kk;n vkidh
Fkdku ls vkidks yxs fd vkius cgqr dk;Z fd;k gS ijUrq HkkSfrd dk;Z dh
ifjHkk"kk ds vuqlkj dqlhZ dks mBk, j[kus esa vkius dqlhZ ij dksbZ dk;Z ugha
fd;kA ;|fi dqlhZ dks mBk, j[kus ds fy, vkius cy yxk;k ij dqlhZ esaa foLFkkiu ugha gqvkA pwafd dqlhZ esaa
foLFkkiu ugha gqvk blfy, vkids }kjk yxk, x, cy us dqlhZ ij dksbZ dk;Z ugha fd;kA

tSls fd dqlhZ dks mBkrs le;] dqlhZ dh fLFkfr esa dqN ifjorZu gqvkA ml le; vkius HkkSfrd dk;Z
fd;kA mlds ckn oLrq dks mBk, j[kus ij dksbZ vfrfjDr dk;Z ugha gqvkA

uhps dqN ifjfLFkfr;k¡ nh xbZ gSaA crkb, buesaa ls fdl&fdl esaa dk;Z gks jgk gS] fdlesaa ugha vkSj D;ksa\

fp= Øekad&3 fp= Øekad&4

fp= Øekad&2
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1- vkius ,d cgqr cM+h pV~Vku dks èkdsyk ij og ugha fgyhA

2- vki lhf<+;ksa ij p<+dj bekjr dh nwljh eafty ij igq¡psA

3- ;k=h LVs’ku ij cSx [khapdj dqN nwjh rd ys tkrk gSA

4- ,d pyrs gq, lkbfdy dks jksdukA

fØ;kdyki&1

 vkidh d{kk esaa dqlhZ] Vscy] csap vkfn j[ks gksaxsA bu lHkh dks ,d&,d dj ,d Å¡pkbZ rd mBkdj
ns[ksaA vc crkb,] buesaa ls fdl oLrq dks ,d gh Å¡pkbZ rd mBkus esaa vkidks lcls T;knk dk;Z djuk
iM+sxk vkSj D;ksa\

,d fu;r cy }kjk fd;k x;k dk;Z

cy o foLFkkiu irk gksus ij ge dk;Z dh x.kuk dj ldrs gSaA

eku ysa fdlh oLrq ij ,d fu;r cy F yxkus ij oLrq viuh fØ;k fcUnq ls S nwjh foLFkkfir gksrh
gSA tSlk fd fp= Øekad&5 esaa n’kkZ;k x;k gSA

dk;Z dh oSKkfud ifjHkk"kk ds vuqlkj fd, x, dk;Z dk
eku cy rFkk oLrq dk cy dh fn'kk esaa foLFkkiu ds xq.kuQy ds
cjkcj gksrk gSA

vFkkZr fd;k x;k dk;Z = cy × oLrq dk cy dh fn'kk esaa foLFkkiu

W = FS

vr% dk;Z ,d vfn’k jkf’k gSA

ge tkurs gSa fd cy dh SI bdkbZ U;wVu (N) rFkk nwjh dh bdkbZ ehVj (m) gksrh gSA vr%  dk;Z dh
bdkbZ ¼vFkok ek=d½ U;wVu × ehVj (Nm) gksxhA bls twy (J) Hkh dgk tkrk gSA

lehdj.k W = FS esaa

;fn F = 1 U;wVu (N)

S = 1 ehVj (m)

rks W = FS

W = 1N × 1m

= 1 Nm (U;wVu ehVj½ ;k 1J gksxkA

vFkkZr~ 1 twy (J) dk;Z dh og ek=k gS tks 1 U;wVu cy yxkus ij oLrq dks cy dh fn'kk esaa 1m

foLFkkfir djrh gSA

fp= Øekad&5
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mnkgj.k&1 % ,d yM+dh Vscy ij j[kh gqbZ fdrkc ij 4-5 N U;wVu dk cy yxkrh gSA fdrkc cy dh fn'kk
esaa 30 lseh foLFkkfir gks tkrh gSA oLrq ij cy }kjk fd, x, dk;Z dh x.kuk djsa\

gy % iqLrd ij yxk;k x;k cy F = 4-5 U;wVu

cy dh fn'kk esaa iqLrd dk foLFkkiu S = 30 lseh

S =
30

100
 ehVj

S = 0-3 ehVj

fd;k x;k dk;Z W = F × S

W = 4.5 N × 0.3 m

W = 1.35  J

mnkgj.k&2 % ,d O;fDr 20 fdxzk nzO;eku dh oLrq dks i`Foh ls 3 ehVj Åij mBkrk gSA mlds }kjk OkLrq
ij fd, x, dk;Z dk ifjdyu djsaA (g = 9.8 m/sec2)

gy % oLrq dk nzO;eku m = 20 fdxzk

foLFkkiu S = 3 ehVj

cy F = mg

= 20 kg × 9.8 m/sec2

= 196 N

fd;k x;k dk;Z W = F × S

= 196 N × 3 m

= 588 J

 iqLrdksa ls Hkjk ,d ckWDl nhokj ls lVk gqvk gS vkSj vkids
dkQh iz;klksa ds ckotwn ckWDl foLFkkfir ugha gksrk gSA ¼fp=
Øekad&6 esaa crk, vuqlkj½A dk;Z ds lehdj.k W=FS dks
è;ku esaa j[kdj ;gk¡ dk;Z dh x.kuk djsaA

 ,slh vkSj ifjfLFkfr;ksa ds ckjs esaa lkspsa tgk¡ cy yxus ij Hkh
oLrq esaa foLFkkiu u gksA

 D;k dksbZ ,slh ifjfLFkfr Hkh lksph tk ldrh gS tgk¡ cy u
yxus ij Hkh foLFkkiu gks\ viuh f’kf{kdk@f’k{kd ls ppkZ djsaA

fp= Øekad&6

F
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,d vU; fLFkfr ij fopkj djsa&

eku yhft, vki ,d oLrq ij (F) cy yxkrs gSa vkSj oLrq (S) nwjh rd tkdj #d tkrh gSA

fp= Øekad&7

1- tc vki oLrq ij cy ¼F½ yxkrs gSa rc oLrq cy dh fn'kk esaa foLFkkfir gksrh gSA ;gk¡ cy }kjk fd;k
x;k dk;Z èkukRed gksxk vFkkZr~ W = FS

2- oLrq ij mldh xfr dh fn'kk ds foijhr fn'kk esaa ?k"kZ.k cy f  dk;Z djrk gSa ftlds dkj.k oLrq S
nwjh rd tkdj #d tkrh gSA bl fLFkfr esaa ?k"kZ.k cy }kjk oLrq ij fd;k x;k dk;Z _.kkRed gksxkA
;gk¡ ij nksuksa ds chp dk dks.k 180° gSA

vFkkZr~ W' = –f S

vr% oLrq ij yxk;k x;k cy rFkk oLrq dk foLFkkiu leku fn'kk esaa gks rks cy }kjk fd;k x;k
dk;Z èkukRed gksrk gS vkSj ;fn cy  rFkk oLrq dk foLFkkiu foijhr fn'kk esaa gks rks cy }kjk fd;k
x;k dk;Z _.kkRed gksrk gSA

mnkgj.k&1 % ,d xksykdkj oLrq dks yq<+dkus ij og 4 ehVj dh nwjh rd foLFkkfir gksrh gSA ml ij 15
U;wVu dk ?k"kZ.k cy yx jgk gSA ?k"kZ.k cy }kjk fd, x, dk;Z dh x.kuk djsa\

gy % oLrq ij yxus okyk ?k"kZ.k cy F = 15 U;wVu

oLrq dk foLFkkiu S = 4 ehVj

oLrq dk foLFkkiu ,oa oLrq ij yxus okyk ?k"kZ.k cy dh fn'kk ,d nwljs ds foijhr gS vr% ?k"kZ.k }kjk
cy fd;k x;k dk;Z&

W = – (F× S)

W = – (15N × 4m)

W = – 60 J

mnkgj.k&2 %  60 fdyksxzke nzO;eku dh efgyk bekjr dh igyh eafty rd igq¡pus ds fy, 20 lhf<+;k¡
p<+rh gSA ftlesaa izR;sd lh<+h dh Å¡pkbZ 23 lseh gSA bl fØ;k esaa efgyk ij ìFoh ds xq#Rokd"kZ.k cy }kjk
fd, x, dk;Z dh x.kuk djsa\

gy % efgyk dk nzO;eku m = 60 kg

efgyk ij yx jgk xq#Ro cy = 60kg × 9.8 Nm/sec2
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izR;sd lh<+h dh Å¡pkbZ =
23

100
 m

20 lhf<+;ksa dh dqy Å¡pkbZ h =
23

20
100

 m

xq#Rokd"kZ.k cy }kjk fd;k x;k dk;Z

W = –mgh

23
60 9.8 20

100
    

= –2704.8 Nm

= –2.70 KJ

fØ;kdyki&2

vki ,d xsan dks Åij dh vksj QsadsA blds fy, vkidks cy yxkuk iM+rk gSA Åij dh vksj xfr
djrh gqbZ xsan ij yxkrkj xq#Rokd"kZ.k cy dk;Z djrk gS] tks mldh xfr dh fn'kk ds foijhr gSA lkspsa vkSj
crk,¡ fd&

1- Åij tkrh gqbZ xsan ij fdl cy }kjk èkukRed dk;Z fd;k x;kA

2- Åij tkrh gqbZ xsan ij fdl cy }kjk _.kkRed dk;Z fd;k x;k\

3- vius mÙkj dks dkj.k nsdj Li"V djsaA

1- ,d fo|kFkhZ m nzO;eku dh ,d oLrq dks mèokZèkj fn'kk esa h
Å¡pkbZ rd mBkdj {kSfrt fn'kk esa ,d leku xfr ls d nwjh
rd pyrh gS ¼fp= Øekad&8½A

mijksDr fLFkfr esa fo|kFkhZ }kjk fd;k x;k dk;Z fdruk gksxk\a

vkb,] bls le>us dk iz;kl djrs gSa&

m nzO;eku ds ckWDl dks h Å¡pkbZ rd mBkus esaa fo|kFkhZ }kjk
yxk, x, cy }kjk fd;k x;k dk;Z

w = mgh .................(i) ¼;gk¡ cy rFkk foLFkkiu dh fn'kk
leku gSA½

tc fo|kFkhZ ckWDl dks mBkdj {kSfrt fn'kk esaa py jgh gS
vkSj mlds pyus dh xfr leku gS rks ckWDl dk Roj.k a  'kwU;
gSA vr% bl fn'kk esaa ckWDl ij yx jgk cy 'kwU; gksxk vkSj ckWDl ij fo|kFkhZ }kjk fd;k x;k dk;Z
w = 0 .................(ii)

fp= Øekad&8 % fo|kFkhZ
}kjk leku mBkrs gq,
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12-2 ÅtkZ

vkius ns[kk gksxk fd fo|qr cYc] V~;wcykbV] Vhoh] fo|qr ia[ks vkfn dks pykus ds fy,
fo|qr dh vko’;drk gksrh gSA jsyxkM+h] cl] dkj eksVjckbZd vkfn dks pykus esaa isVªksy]
Mhty vkfn dk mi;ksx fd;k tkrk gSA D;k vkius dHkh lkspk gS&

 fo|qr can gksus ij fo|qrh; midj.k D;ksa can gks tkrs gSa\

 fcuk isVªksy] Mhty vkfn ds okgu D;ksa ugha pyrs gSa\

 isM+&ikSèks lw;Z ds izdk’k dh vuqifLFkfr esaa viuk Hkkstu D;ksa ugha cuk ikrs gSa\

 ÅtkZ vkSj dk;Z esaa D;k lacaèk gS\

bu iz’uksa ij vkil esaa ppkZ djsaA

vkius iwoZ d{kkvksa esaa ÅtkZ ds ckjs esaa i<+k gSA ÅtkZ dbZ :iksa esaa ikbZ tkrh gSa& tSls fo|qr ÅtkZ] izdk’k
ÅtkZ] èofu ÅtkZ] ;kaf=d ÅtkZ] ukfHkdh; ÅtkZ] jklk;fud ÅtkZ vkfnA fo|qrh; midj.kksa dks fo|qr ls ÅtkZ
izkIr gksrh gSA blh izdkj okguksa dks isVªksy ,oa Mhty ls ÅtkZ izkIr gksrh gSA isM+&ikSèks lw;Z ds izdk’k ls ÅtkZ
izkIr djds viuk Hkkstu cukrs gSaA

bl vè;k; esaa ge dsoy ;kaf=d ÅtkZ dk vè;;u djsaxsA ;kaf=d ÅtkZ nks izdkj dh gksrh gSA

1- xfrt ÅtkZ 2- fLFkfrt ÅtkZ

12-2-1 xfrt ÅtkZ (Kinetic energy)

fØ;kdyki&3

1- èkkrq dh ,d Hkkjh xsan ysaA

2- bls xhsys jsr ls Hkjh Vªs dh lrg ij 20 cm Å¡pkbZ ls fxjk,¡A

3- jsr ij cus xrZ ¼xïs½ dh xgjkbZ ukisaA

4- mDr fØ;kdyki esaa xsan dks 40 cm, 70 cm rFkk 100 cm dh Å¡pkbZ ls
fxjkdj nksgjk,¡A

5- izR;sd fØ;k esaa xïs dh xgjkbZ uksV djsaA

bl fØ;kdyki ds vkèkkj ij fuEu iz’uksa ds mÙkj nsus dk iz;kl djsaA

1- xsan us fdl dkj.k ls jsr esaa xïk cuk;k\

2- xssan dks fHkUu&fHkUu Å¡pkbZ;ksa ls fxjkus ij jsr esaa cus xïs dh xgjkbZ dks Øe esaa tekvksA D;k
Å¡pkbZ;ksa ds c<+us ij xïs dh xgjkbZ c<+rh gS\

3- fdl Å¡pkbZ ls xsan Qsadusa ij xïk lcls vfèkd xgjk cuk vkSj D;ksa\

fp= Øekad&9
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izR;sd oLrq esaa viuh xfr ds dkj.k ,d ÅtkZ fufgr gksrh gS] ftls xfrt ÅtkZ dgrs gSaA fdlh oLrq
dh xfrt ÅtkZ mldh pky ds lkFk cnyrh gSA leku nzO;eku dh rst xfr djrh gqbZ oLrqvksa esaa de osx
ls xfr djrh gqbZ oLrqvksa dh vis{kk vfèkd xfrt ÅtkZ gksrh gSA blh dkj.k rhoz osx ls xfr'khy xsan fLFkj
fodsVkas ls Vdjkrh gS rks fodsV nwj tk fxjrk gSA tcfd èkhjs ls vk dj VdjkbZ xsan fodsV dks nwj ugha Qsad
ikrhA

Xkfrt ÅtkZ dh xf.krh; O;k[;k

fdlh Hkh oLrq dh xfrt ÅtkZ fojkekoLFkk esaa 'kwU; gksrh gSA vFkkZr~ xfr'khy oLrq esaa xfr ds dkj.k
xfrt ÅtkZ fufgr gksrh gSA ge ;g dg ldrs gSa fd xfr'khy oLrq dh xfrt ÅtkZ ml oLrq ij bl osx
dks izkIr djus ds fy, fd, x, dk;Z ds cjkcj gSA

fp= Øekad&10 % xfr djrh gq, oLrq

xfrt ÅtkZ o fd;k x;k dk;Z

Ekkuk fd nzO;eku m dh ,d oLrq] {kSfrt ry ij j[kh x;h gSA oLrq ij ,d leku cy F yxkus ij
og ‘S’ nwjh rd foLFkkfir gks tkrh gSA rc oLrq ij fd;k x;k dk;Z&

W = FS ................ (i)

oLrq ij yxus okys cy ds dkj.k ekuks mlesaa mRiUu Roj.k a gksrk gSA geus iwoZ vè;k; esaa xfr ds
lehdj.kksa dk vè;;u fd;k gSA ,d leku Roj.k a ls xfr'khy fdlh oLrq ds izkjfEHkd osx u, vfUre osx
v rFkk foLFkkiu s ds chp fUkEu lEcUèk gksrk gSA

v2-u2 = 2as ................ (ii)

2a
uv

s
22 

 ................ (iii)

xfr ds f}rh; lehdj.k ls] gesa Kkr gS fd

F = ma ................ (iv)



186 foKku] d{kk 9

mijksDr Lkehdj.k Øekad (iii) o (iv) ls s rFkk F dk eku lehdj.k (i) esaa j[kus ij

ge fd, x, dk;Z dks fy[k ldrs gSa &

2 2v u
w = ma ×

2a



 2 21
w = m v u

2


;fn oLrq dh xfr fojke voLFkk ls izkjEHk gksrh gS] vFkkZr u=0 rks

21
w = mv

2

ekuk] fd;k x;k dk;Z oLrq dh xfrt ÅtkZ esaa ifjorZu ds cjkcj gSA ;fn oLrq fLFkj voLFkk ls xfr
djrh gS rks fd;k x;k dk;Z xfrt ÅtkZ ds cjkcj gSA

ge dg ldrs gSa fd v osx ls xfr'khy m nzO;eku dh oLrq dh xfrt ÅtkZ dk eku&

2
k

1
E = mv

2

ÅtkZ dh SI bdkbZ twy gSA

ppkZ djsa

1- D;k oLrq dh xfrt ÅtkZ _.kkRed gks ldrh gS\

2- fdl Vªd dks jksduk T;knk lgt gksxk&de leku ls yns ;k vfèkd lkeku ls yns dks\

3- dkj dh xfrt ÅtkZ esaa dc vfèkd ifjorZu gksxk\ tc dkj dk osx 10 m/s  ls 20 m/s gks tk, ;k
tc dkj dk osx 20 m/s ls 30 m/s gks tk,A

mnkgj.k&1 % 20 fdyksxkze nzO;eku dh ,d oLrq 5 m/s ds leku osx ls xfr'khy gS] oLrq dh xfrt ÅtkZ
fdruh gksxh\

gy % oLrq dk nzO;eku = 20kg

oLrq dk osx = 5 m/s

xfrt ÅtkZ 21
mv

2

=
21

×20×5
2

= 250 J

oLrq dh xfrt ÅtkZ 250 twy gSA
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mnkgj.k&2 % ;fn fdlh dkj dk nzO;eku 200kg gS rks mlds osx dks 36 km/h ls 72 km/h rd c<+kus esasa
fdruk dk;Z djuk iM+sxk\

gy % dkj dk nzO;eku m = 200 fdyksxzke

dkj dk izkjfEHkd osx u = 36 fdeh@?k.Vk

¼lHkh jkf’k;ksa dks SI bdkbZ esaa cnysa½

u =
(36 1000)

(60 60)

m

s




u = sec/10
36

360
m

blh izdkj dkj dk vfUre osx &

v =
(72 1000)

(60 60)

m

s




v =
720

36
m/sec

= 20 m/s

dkj dh izkjafEHkd xfrt ÅtkZ

E
k1

=
21

mu
2

=
21

200 (10)
2

 

=
1

200 100
2

 

= 10000 J

dkj dh vfUre xfrt ÅtkZ

E
k2

=
21

mv
2

E
k2

=
21

mv
2

=
21

200 (20)
2

 

=
1

200 400
2

 

= 40000 J



188 foKku] d{kk 9

vr% fd;k x;k dk;Z = xfrt ÅtkZ esa ifjorZu

= E
k2

 - E
k1

= 40000 – 10000

=  30000 J

= 30 KJ

ppkZ djsa

1- fdlh oLrq dh xfrt ÅtkZ ls D;k rkRi;Z gS\

2- v osx ls xfr'khy fdlh m nzO;eku dh oLrq dh xfrt ÅtkZ
1

2
mv2 gSA ;fn blds osx dks nksxquk

dj fn;k tk, rks bldh xfrt ÅtkZ fdruh gksxh\

3- ;fn ,d oLrq dk nzO;eku o osx] nwljh oLrq ds nzO;eku o osx dk nks xquk gks rks mudh xfrt ÅtkZ
dk vuqikr D;k gksxk\

12-2-2 fLFkfrt ÅtkZ (Potential energy)

fØ;kdyki&4

1- ,d f[kykSus okyh dkj ysaA

2- blesaa yxh pkch dks 2&3 ckj ?kqek,¡A

3- bls tehu ij j[ksaA

 D;k ;g pyus yxrh gS\ ;fn gk¡ rks D;ksa\

 ;fn pkch dks 4&5 ckj ?kqek;k tk, rks D;k gksxk\

fp= esaa fn[kk, vuqlkj tc vki nhokj ls yxh fLizax ¼fp= Øekad&12 a½ ij xsan j[kdj mls nckrs
gSa rks fLizax ladqfpr ¼fp= Øekad& 12 b½ gks tkrh gS vkSj tSls gh vki viuk gkFk fLizax ls gVkrs gSa] xsan nwj
tkdj fxjrh gSaA ¼fp= Øekad&12 c½

(a) (b) (c)

fp= Øekad&12 fp= Øekad&13

fp= Øekad&11
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dqN ,slk gh fLizax rqyk esaa gksrk gSA otu yVdkus ij rqyk f[kap tkrh gS vkSj NksM+us ij okil vk
tkrh gSA

fp= Øekad&13 ns[ksa] xqysy dks [khap dj NksM+us ij xqysy dh jcj Hkh ncs fLizax dh rjg gh okil
fcuk ruko dh fLFkfr esaa vkuk pkgrh gSA vr% iRFkj dks og nwj rd Qsad nsrh gSA

fdlh oLrq ij fd, x, dk;Z ds dkj.k mlesaa ÅtkZ lafpr gks tkrh gSA ;g lafpr ÅtkZ oLrq dh
fLFkfrt ÅtkZ dgykrh gS vFkkZr~ izR;sd oLrq esaa viuh fLFkfr ds dkj.k tks ÅtkZ gksrh gS mls fLFkfrt ÅtkZ
dgrs gSaA ;g ÅtkZ vU; :i esaa :ikUrfjr gksdj oLrq dks dk;Z djus esaa l{ke cukrh gSA tc vki fLizax ij
xsan j[kdj nckrs gSa rks vki fLizax dh fLFkfr esaa ifjorZu djrs gSaA ;g ÅtkZ mlesaa fLFkfrt ÅtkZ ds :i esaa
lafpr jgrh gSA ;g xfrt ÅtkZ esaa ifjofrZr gksdj fLizax dh xsan dks nwj rd xfr nsus esaas l{ke cukrh gSA

 D;k blh izdkj jcj dh xqysy ls iRFkj Qsaadus dh fØ;k dks le>k ldrs gSa\

xq#Roh; fLFkfrt ÅtkZ (Gravitational potential energy)

tc fdlh oLrq dks iF̀oh ls Åij mBk;k tkrk gS rc mldh ÅtkZ esaa Hkh òf) gksrh gS oLrq dks Åij
mBkus esaa ìFoh ds xq#Rokd"kZ.k cy ds fo:) dk;Z fd;k tkrk gSA oLrq dks fuf'pr
Å¡pkbZ rd mBkus esaa fd;k x;k dk;Z mldh fLFkfrt ÅtkZ ds :Ik esaa lafpr jgrk
gSA xq#Rokd"kZ.k cy ds fo:) fd, x, dk;Z ds dkj.k oLrq eas lafpr ÅtkZ dks
xq#Roh; fLFkfrt ÅtkZ dgrs gSaA

;fn m nzO;eku dh ,d oLrq dks Åij mBkus ds fy, cy dh vko’;drk
gksrh gSA blds fy, U;wure cy oLrq ds Hkkj mg ds cjkcj gksrk gSA mBkbZ xbZ
oLrq esaa ml ij fd, x, dk;Z ds cjkcj ÅtkZ dh of̀) gksxhA eku ysa fd oLrq
dks h Å¡pkbZ rd mBkus ds fy, ml ij xq#Roh; cy ds fo:) fd;k x;k dk;Z
w gSA

Rkc fd;k x;k dk;Z w = cy × fOkLFkkiu

= mgh

= mgh

D;ksafd oLrq ij fd;k x;k dk;Z mgh gS vr% oLrq dks feyh fLFkfrt ÅtkZ Hkh mgh gksxhA ge bl
fLFkfrt ÅtkZ dks (Ep) dgsaxsA

Ep = mgh

mnkgj.k&1 % 50 fdxzk nzO;eku dh ,d oLrq dks i`Foh ls 8 ehVj dh Å¡pkbZ rd mBk;k x;k gSA bl oLrq
esaa fo|eku ÅtkZ dk ifjdyu djsaA ;gk¡ g = 9.8 m/sec2

gy % oLrq dk nzO;eku m = 50 kg

foLFkkiu Å¡pkbZ h = 8m

fp= Øekad&14 %

oLrq dks i`Foh dh lrg
ls Åij mBk;k x;k
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xq#Roh; Roj.k g = 9.8 m/sec2

lw= % fLFkfrt ÅtkZ = mgh

= 50 × 9.8 × 8

= 3920 J

fLFkfrt ÅtkZ 3920 twy gSA

bls Hkh tkusa

oLrq dh fLFkfrt ÅtkZ Hkwfe ry ;k vkids }kjk pqus x, 'kwU; ry ij fuHkZj gSA fdlh oLrq ds
fy, ,d ry ds lkis{k fLFkfrt ÅtkZ dk eku fdlh nwljs ry ds lkis{k fLFkfrt ÅtkZ ds eku ls
QdZ gksxkA

mnkgj.k&2%  5 fdxzk nzO;eku dh oLrq ìFoh ls ,d fuf'pr Å¡pkbZ ij fLFkr gS] ;fn oLrq dh fLFkfrt ÅtkZ
400 twy gS] rks oLrq dh ìFoh ds lkis{k Å¡pkbZ Kkr djsaA g= 9.8 m/sec2A

gy % oLrq dk nzO;eku m = 5 kg

foLFkkiu Å¡pkbZ h = \

oLrq dh fLFkfrt ÅtkZ = mgh  = 400 J

xq#Roh; Roj.k g = 9.8 m/sec2

oLrq dh fLFkfrt ÅtkZ E
p

= mgh  = 400 J

                       5 × 9.8 × h = 400

                                     h =
400

49

                                     h = 8.16 m

oLrq 8.16 m Å¡pkbZ ij fLFkr gSA

iz’u

1- fp= Øekad&15 esaa fn[kkbZ xbZ rhu fLFkfr;ksa A, B rFkk
C ds fy, iqLrd dh fLFkfrt ÅtkZ Kkr dhft,A

fp= Øekad&15
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2- fp= Øekad&16 esaa ,d vk;rkdkj ckWDl fn[kk;k x;k gS ftldh yEckbZ ,oa pkSM+kbZ Øe’k% 2h ,oa h
gSA nksuksa fLFkfr;ksa esaa ckWDl ij j[kh m nzO;eku dh oLrq dh fLFkfrt ÅtkZ D;k gksxh\

fp= Øekad&16

ppkZ djsa
1- èkuq"k&ck.k pykus dh fØ;k esaa rhj dks èkuq"k esaa yxs rkj vFkok jcj ij j[kdj ihNs dh vksj D;ksa [khapk

tkrk gS\
2- D;k oLrq dh xq#Roh; fLFkfrt ÅtkZ _.kkRed gks ldrh gS\

12-3 ;kaf=d ÅtkZ laj{k.k dk fu;e (Law of conservation of
mechanical energy)

Ekkuk m nzO;eku dh ,d oLrq h Å¡pkbZ ls Lora=rk iwoZd fxjkbZ tkrh gSA izkjEHk esaa
oLrq dh fLFkfrt ÅtkZ mgh gS vkSj xfrt ÅtkZ 'kwU; gS D;kasfd bldk izkjfEHkd osx 'kwU;
gSA

bl izdkj oLrq dh dqy ÅtkZ mgh gSA
tc ;g oLrq fxjrh gS rks bldh fLFkfrt ÅtkZ xfrt

ÅtkZ esaaa ifjofrZr gksrh gSA ;fn fn, gq, {k.k ij oLrq dk osx v gS

rks xfrt ÅtkZ 21
mv

2
 gksxhA oLrq tSls&tSls uhps fxjrh gS bldh

fLFkfrt ÅtkZ de gksrh tkrh gS rFkk xfrt ÅtkZ c<+rh tkrh gSA
tc oLrq èkjrh ij igq¡pus okyh gksrh gS rks bl voLFkk esaa oLrq dk
vfUre osx v vfèkdre gks tk,xkA blfy, vc xfrt ÅtkZ
vfèkdre rFkk fLFkfrt ÅtkZ U;wure gksxhA ge tkurs gSa fd lHkh
fcUnqvksa ij oLrq dh fLFkfrt ÅtkZ rFkk xfrt ÅtkZ dk ;ksx leku
jgrk gS vFkkZr

fLFkfrt ÅtkZ $ xfrt ÅtkZ = fu;r

(a)(a)

fp= Øekad&17 % fxjrh gqbZ oLrq
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;k mgh +
21

mv
2

= fu;r

fdlh oLrq dh xfrt ÅtkZ rFkk fLFkfrt ÅtkZ dk ;ksx mldh dqy ;kaf=d ÅtkZ gSA ge ns[krs gSa
fdlh fi.M ds eqDr :Ik ls fxjrs le; blds iFk esaa  fdlh fcUnq ij fLFkfrt ÅtkZ esaa ftruh deh gksrh gS
xfrt ÅtkZ esaa mruh gh òf) gksrh gSA

cgqr ls ,sls vU; mnkgj.kksa] voyksduksa vkSj rdksZa ds vkèkkj ij ge ;g dg ldrs gSa fd ÅtkZ dks
u gh Uk"V fd;k tk ldrk gS vkSj u gh mRiUu fd;k tk ldrk gSA bls dsoy ,d :Ik ls nwljs :Ik esaa ifjorZu
fd;k tk ldrk gSA vFkkZr czãk.M dh dqy ÅtkZ fu;r jgrh gSA ;gh ÅtkZ laj{k.k dk fu;e gSA

vkb,] fØ;kdyki }kjk bls vkSj le>us dk iz;kl djrs gSa&

fØ;kdyki&5

30 fdxzk dk dksbZ fi.M 5 ehVj dh Å¡pkbZ ls eqDRk :Ik ls fxjk;k tkrk gSA fuEufyf[kr lkj.kh ds
vuqlkj izR;sd fLFkfr esaa fLFkfrt ÅtkZ ,oa xfrt ÅtkZ dh x.kuk djds lkj.kh Hkjsa&

g = 9.8 m/sec2

¼xfr ds lehdj.k dh lgk;rk ls fHkUu&fHkUu Å¡pkb;ksa ij osx Kkr djsa½

fi.M dh Å¡pkbZ oLrq dk osx fLFkfrt ÅtkZ Xkfrt ÅtkZ dqy ÅtkZ

EkhVj fofHkUu Å¡pkb;ksa esaa E= mgh EK=
21

mv
2

Ep+ EK

5

4

3

2

;fn Åij fn, x, fØ;kdyki ds fu"d"kks± dks è;ku ls ns[ksa rks vki ik,axs fd izR;sd fLFkfr esaa fiaM
dh dqy ;kaf=d ÅtkZ fu;r jgrh gSA

fopkj foe’kZ djsa

;fn izdf̀r esaa ÅtkZ :ikUrj.k lEHko ugha gksrk rks D;k gksrk\ ,d er ds vuqlkj ÅtkZ :ikUrj.k ds
fcuk thou lEHko ugha gks ikrk] D;k vki blls lger gSa\

lewg esaa djsa

m nzO;eku dk ,d O;fDr 10 ehVj dh ÅapkbZ ls ikuh esaa dwnrk gSA ¼fp= Øekad&18½ ;kaf=d ÅtkZ
laj{k.k fu;e dk mi;ksx dj O;fDr dk osx Kkr djsa tc og ikuh dh lrg ls 5 ehVj dh Å¡pkbZ ij gksA
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fp= Øekad&18

12-4 'kfDr (Power)

jes’k ,oa jk[kh ds ?kj ij ikuh dh Vadh leku vkdf̀r vkSj ÅapkbZ dh gSaA nksuksa gh viuh Vadh esaa ikuh
p<+kus ds fy, fo|qr eksVj dk iz;ksx djrs gSaA jk[kh ds ?kj dh ikuh dh Vadh jes’k dh ikuh dh Vadh ls tYnh
Hkj tkrh gSA blds ihNs D;k dkj.k gks ldrk gS\

dHkh&dHkh ge ns[krs gaS fd gekjs ?kj ds xzkbUMj ¼pDdh½ esaa 1 fdxzk nky dks ihlus esaa iM+kslh ds
xzkbUMj ls T;knk le; yxrk gSA ,slk D;ksa\

D;k buesaa dqy fd;k x;k dk;Z vyx&vyx gS ;k eksVj o xzkbaMj dh dk;Z djus dh {kerk
vyx&vyx gS\

leku dk;Z dks djus esaa vyx&vyx e’khuksa dks yxus okys le; esaa vUrj gks ldrk gS vFkkZr~ buds
dk;Z djus dh nj vyx gSA dk;Z djus dh nj dks 'kfDr dgrs gaSA ge eksVjckbZd] eksVjdkj] fo|qr iEi] fo|qr
cYc] V~;wc ykbZV] vkjk e’khu] pkjk dkVus dh e’khu] VsªDVj tSlh e’khuksa dh 'kfDr ds ckjs esaas ckr djrs gSaA
budh 'kfDr ;g n'kkZrh gS fd ;s fdruh rsth ls ÅtkZ esa ifjorZu vFkkZr~ dk;Z djrs gSaA

dk;Z djus dh nj ;k ÅtkZ :ikUrj.k dh nj dks 'kfDr dgrs gSaA bls xf.krh; :i esaa ,sls fy[ksaxs] ;fn dksbZ
O;fDr t le; eas w dk;Z djrk gS rks

'kfDr= dk;Z@le;

P= w / t

'kfDr dh bdkbZ ¼ek=d½ okV (W) gSA ;fn dksbZ O;fDr 1 lsd.M esaa 1 twy dk;Z djrk gS rks ÅtkZ
mi;ksx dh nj 1 J/s gksxh rFkk 'kfDr 1 W gksxhA

vFkkZr~  1 okV = 1 J/s

10.0 m

5.0 m

0
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;k     1 W  = 1  J/s

T;knk 'kfDr gks rks mls ge fdyksokV esaa ukirs gSaA

1 fdyksokV = 1000 okV

1 KW          = 1000 W ;k 1000 J/s

;fn gesaa irk djuk gks fd fdlh e’khu esaa fdruh ÅtkZ [kpZ gqbZ rks gesaa ns[kuk gksxk fd mldh 'kfDr
fdruh gksxh vkSj og fdrus le; rd dk;Z dj jgh gSA

mi;ksx dh xbZ ÅtkZ P =  w / t ls

w = p × t

;fn P = 1 KW rFkk t = 1h gks rks mi;ksx esaa yh xbZ ÅtkZ 1KWh gksxhA

vFkkZr~ 1 KWh ¼,d fdyksokV ?kaVk½ ÅtkZ dh og ek=k gS tks 1 KW ds fdlh lzksr dks 1 ?kaVs rd
mi;ksx djus esaa O;; gksxhA ?kjksa esaa] m|ksxksa esaa rFkk O;kolkf;d laLFkkuksa esaa O;; gksus okyh ÅtkZ dks izk;% fdyks
okV ?kaVk (KWh) esaa O;Dr djrs gSaA mnkgj.k ds fy, ,d eghus esaa mi;ksx dh xbZ fo|qr ÅtkZ dks ;wfuV ds
:i esaa O;Dr djrs gSaA ;gk¡ 1 ;wfuV dk vFkZ gS 1 KWh

1KWh = 1KW×1h = 1000W×3600 Sec

=3600000J

=3.6×106J

mnkgj.k&1 % ,d efgyk 300 twy dk;Z dks 5 lsd.M esaa iwjk djrh gS rks crkvks mlus fdruh 'kfDr O;;
fd;k\

gy % efgyk ds }kjk fd;k x;k dk;Z W = 300 J

dk;Z djus esaa yxk le;  t = 5s

vr% efgyk }kjk O;; dh xbZ 'kfDr p =  w/t

= 300/5

= 60 W

mnkgj.k&2 % 50 kg nzO;eku dk ,d yM+dk 30 lhf<+;k¡ 10 lsd.M esaa p<+rk gSA ;fn izR;sd lh<+h dh Å¡pkbZ
15 lseh gks rks mldh 'kfDr dk ifjdyu djsaA g = 10 eh-@ls2

gy % yM+ds dk nzO;eku m = 50 kg

mg = 50 × 10

= 500 kg m/s2
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30 lhf<+;ksa dh dqy Å¡pkbZ h = (30 × 15)/100

= 4.50 m

Pk<+us esasa yxk le; t = 10s

           'kfDr p = fd;k x;k dk;Z@le;

= mgh / t

 p = (500 × 4.50) / 10

= 225 W

yM+ds dh 'kfDr 225 W gSA

iz’u

 'kfDr fdls dgrs gSa\

 1 okV 'kfDr dks ifjHkkf"kr djsaA

 ;fn ,d cYc 990 twy fo|qr ÅtkZ 10 lsd.M esaa O;; djrk gS rks bldh 'kfDr fdruh gS\

mnkgj.k&3 % 60 okV dk ,d cYc izfrfnu 10 ?kaVs mi;ksx fd;k tkrk gSA cYCk }kjk ,d fnu esaa [kpZ dh
xbZ ÅtkZ dh ;wfuVksa dk ifjdyu djsaA

gy % fo|qr cYc dh 'kfDr 60 okV ¾ 0-06 kW

mi;ksx fd;k x;k le; = 10 ?kaVk

vr% cYc dh [kpZ dh xbZ ÅtkZ = 'kfDr × fy;k x;k le;

= 0-06 kw × 10h

= 0.60 kWh

= 0.60 ;wfuV

CkYc }kjk ,d fnu esaa 0-60 ;wfuV ÅtkZ dh [kir gksxhA

fØ;kdyki&6

 vius ?kj ds fo|qr ifjiFk esaa yxs fo|qr ehVj dk ckjhdh ls izs{k.k djsa rFkk izfrfnu izkr% 7-00 cts
ehVj dk ikB~;kad uksV djsaA

• izR;sd fnu fdruh ;wfuV O;; gksrh gS\

• izR;sd fnu izs{k.kksa dks ,d ekg rd lkj.khc) djsaA

• vius izs{k.kksa dh rqyuk fo|qr ds ekfld fcy esaa fn, x, fooj.kksa ls djsaA
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geus lh[kk

1- fdlh oLrq ij fd;k x;k dk;Z] ml ij yxk, x, cy ds ifjek.k rFkk oLrq dk cy dh fn'kk esa
foLFkkiu ds xq.kuQy ds cjkcj gksrk gSA dk;Z dk ek=d twy (J) gSA

2- oLrq ij yxk;k x;k cy ,oa mlds foLFkkiu dh fn'kk leku gks rks cy }kjk fd;k x;k dk;Z èkukRed
gksxk rFkk oLrq ij yxk;k x;k cy ,oa mlds foLFkkiu dh fn'kk vleku gks rks cy }kjk fd;k x;k
dk;Z _.kkRed gksxkA

3- ÅtkZ] oLrq dks dk;Z djus dh {kerk nsrk gSA ÅtkZ dk ek=d Hkh twy gSA

4- fdlh oLrq esa mldh xfr ds dkj.k fufgr ÅtkZ mldh xfrt ÅtkZ dgykrh gSA v osx ls xfr djrh

gqbZ m æO;eku dh oLrq dh xfrt ÅtkZ 21

2
mv  gksxhA

5- oLrq }kjk mldh fLFkfr vFkok vk—fr esa ifjorZu ds dkj.k lafpr ÅtkZ dks oLrq dh fLFkfrt ÅtkZ
dgrs gSaA i`Foh ry ls h Å¡pkbZ rd mBkbZ xbZ m æO;eku dh oLrq dh xq#Roh; fLFkfrt ÅtkZ mgh

gksxhA

6- ÅtkZ laj{k.k fu;e ds vuqlkj ÅtkZ dks u gh u"V fd;k tk ldrk gS u gh mRiUuA bls dsoy ,d
:i ls nwljs :i esa :ikarfjr fd;k tk ldrk gSA :ikUrj.k ds iwoZ rFkk :ikUrj.k ds i'pkr dqy
ÅtkZ lnSo fu;r jgrh gSA

7- dk;Z djus dh nj ;k ÅtkZ :ikUrj.k dh nj dks 'kfDr dgrs gSaA 'kfDr dk SI ek=d okV (W) gSA

8- 1kWh ÅtkZ dh og ek=k gS tks 1kW ds fdlh lzksr dks 1 ?kaVs rd mi;ksx djus esa O;; gksrh gSA

eq[; 'kCn % (Keywords)

dk;Z (work)] ÅtkZ (energy)] xfrt ÅtkZ (kinetic energy)] fLFkfrt ÅtkZ (potential energy)] ÅtkZ laj{k.k
(energy conservation)] 'kfDr (power)

vH;kl

1- mfpr fodYi pqudj fy[ksa&

(i) oLrq ij 10 N dk cy yxkus ij ;fn oLrq cy dh fn'kk esaa 2 m rd foLFkkfir gks] oLrq ij
cy }kjk fd;k x;k dk;Z gksxk&

¼v½ 15 J ¼c½ 20 J ¼l½ .20 J ¼n½ 5 J
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(ii) 5 kg nzO;eku dh ,d oLrq 2 ehVj@lsd.M ds ,d leku osx ls xfr'khy gSA oLrq dh xfrt
ÅtkZ fdruh gksxhA

¼v½ 10 twy ¼c½ 15 twy ¼l½ 5 twy ¼n½ 20 twy

(iii) 12 kg nzO;eku dh ,d oLrq èkjrh ls ,d fuf'pr Å¡pkbZ ij fLFkr gS ;fn oLrq dh fLFkfrt
ÅtkZ 480 J gS rks oLrq dh èkjrh ds lkis{k Å¡pkbZ gksxhA ¼g =10 m/s2½

¼v½ 6 ehVj ¼c½ 9 ehVj ¼l½ 5 ehVj ¼n½ 4 ehVj

(iv) vki vius ?kj esaa 100 W dk ,d fo|qr cYc izfrfnu 5 ?k.Vs rd tykrs gSaA cYc }kjk ,d
fnu esaa [kpZ dh xbZ ÅtkZ dh ;wfuV fdruh gksxh\

¼v½ 0-4 ;wfuV ¼c½ 0-5 ;wfuV ¼l½ 0-05 ;wfuV ¼n½ 0-01 ;wfuV

2- fjDr LFkku dh iwfrZ djsa&

(i) dk;Z dk SI ek=d ---------------------------------------------- gSA

(ii) 1 fdyksokV ?k.Vk ------------------------------------------- twy ds rqY; gSA

(iii) fdlh oLrq dh dqy ÅtkZ ---------------------------------------- jgrh gSA

(iv) oLrq ij yxk, cy ,oa mlds foLFkkiu dh fn'kk foijhr gks rks fd;k x;k dk;Z -------------------
-------------------------------------- gksxkA

(v) m nzO;eku dh oLrq iF̀oh ls h/2 Å¡pkbZ ij fLFkr gks rks oLrq dh fLFkfrt ÅtkZ -------------------
----------------------- gksxhA

3- xfrt ÅtkZ ls vki D;k le>rs gSa\ fdlh xfreku oLrq ds fy, xfrt ÅtkZ dk lw= LFkkfir djsaA

4- fdlh ?kj esaa ,d eghus esaa fo|qr ÅtkZ dk 250 ;wfuV O;; gqvk gS ;g ÅtkZ twy esaa fdruh gksxh\

J]10900[ 6

5- (a) ÅtkZ laj{k.k fu;e D;k gS\ le>k,¡A

(b) eqDr :i ls fxjrs ,d fi.M dh fLFkfrt ÅtkZ yxkrkj de gksrh tkrh gS D;k ;g ÅtkZ laj{k.k
fu;e dk mYY?kau djrh gS\ dkj.k ds lkFk Li"V djsaA

6- fLFkfrt ÅtkZ dks le>krs gq, lw= dh LFkkiuk djsaA

7- (a) ;fn d.k ds osx dks nqxquk dj fn;k tk, rks] bldh xfrt ÅtkZ D;k gksxh\

(b) d.k ij fd, x, dk;Z dk ifjek.k 'kwU; gks rks bldk osx D;k gksxk\

8- v osx ls xfr djrh gqbZ dkj esaa czsd yxkus ds i'pkr~ og d nwjh rd tkdj #drh gSA x.kuk djsa]
;fn dkj dk osx 2 v gks rks czsd yxkus ds i'pkr~ og fdruh nwjh rd tkdj #dsxh\

9- dksbZ euq"; pkoy ds ,d xëj dks vius flj ij 30 feuV rd j[krk gS vkSj Fkd tkrk gSA D;k mlus
dqN dk;Z fd;k gS\ vius mÙkj dks rdZ nsdj le>k,¡A
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10- fdlh fi.M ij 8 U;wVu dk cy vkjksfir djus ij og cy dh fn'kk esaa 4 ehVj foLFkkfir gks tkrk
gSA bl fØ;k esaa fd, x, dk;Z dh x.kuk djsaA ¼mŸkj& 32 twy½

11- 10 fdyksxzke nzO;eku dh oLrq dks i`Foh ds xq#Rokd"kZ.k cy ds fo:) 10 ehVj Åij mBkus esaa fdruk
dk;Z djuk iM+sxk\ ¼mŸkj& 980 twy½

12- nks fi.M ftudk nzO;eku Øe’k% 10 kg rFkk 15 kg gSA bUgsa iF̀oh ls Øe’k% 5 m rFkk 2 m dh Å¡pkbZ
rd mBk;k tkrk gSA nksuksa fiaMksa dh fLFkfrt ÅtkZ esaa ifjorZu dh x.kuk djsaA ¼mŸkj& 196 twy½

13- ,d O;fDr ;fn 6 lsd.M esaa 15 N dk cy yxkdj ckWDl dks 8 eh- nwj rd foLFkkfir djrk gS rks
mldh 'kfDr dh x.kuk djsaA (P = 20W)

14- 0-5 fdyksxzke dh fdlh oLrq dh ÅtkZ esaa 1 twy dk ifjorZu djus ds fy, mls fdruh Å¡pkbZ rd
mBkuk gksxk\ (g = 10 m/s2) ¼mŸkj& 0-2 ehVj½


