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(J)

1 twy = 1 U;wVu × 1 ehVj

 dk;Z ¾ cy × foLFkkiu    (i) /kukRed (+ive)

     W = f × s     (ii) _.kkRed (-ve)

        (iii) 'kwU; (0) 

ÅtkZ
                           dk;Z djus dh {kerk               :ikUrj.k nj

ek=d&twy (J) 

 1. Å"eh; ÅtkZ     dk;Z djus dh nj
 2. jklk;fud ÅtkZ     'kfDr (P) = dk;Z@le; (W/T)

 3. fo|qr ÅtkZ     ek=d = okV
 4. izdk'k ÅtkZ     1 okV = 1 twy@1 lsds.M
 5. /ofu ÅtkZ    ÅtkZ dk   ÅtkZ 
 6. ;kaf=d ÅtkZ    :ikUrj.k  laj{k.k
        ÅtkZ dk O;kolkf;d ek=d&
        fdyksokV ?k.Vk (KWh)

        1 KWh = 3.6 × 106 twy
 xfrt ÅtkZ  fLFkfrt ÅtkZ

K
E
 =½ mv2  P

E
 = mgh

ek=d=twy  ek=d&twy
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&dk;Z djus ds fy, ÅtkZ dh vko';drk gksrh gSA

 lthoksa esa ÅtkZ] Hkkstu ls feyrh gSA

 e'khuksa dks ÅtkZ] b±/ku ls feyrh gSA

&lHkh izfØ;kvksa] fy[kuk] 
i<+uk] fp= cukuk] lkspuk] fopkj&foe'kZ djuk vkfn esa ÅtkZ O;; gksrh gSA ysfdu 
oSKkfud ifjHkk"kk ds vuqlkj buesa cgqr FkksM+k&lk ux.; dk;Z gqvkA

&(1) ,d O;fDr fdlh nhokj ;k pV~Vku dks /kdsyus esa iw.kZr;k Fkd 
tkrk gS ysfdu nhokj ds u fgyus ds dkj.k dksbZ dk;Z ugha gksrk gSA

(2) ,d O;fDr Hkkjh lwVdsl ysdj fcuk fgys Mqys [kM+sa&[kM+sa Fkd tkrk gSA ysfdu 
fLFkj gksus ds dkj.k mlus dksbZ dk;Z ugha fd;kA

&

(a) ,d pyrh gqbZ oLrq fojkekoLFkk esa vk tk;sA

(b)  ,d oLrq fojke voLFkk ls pyuk 'kq# dj nsaA

(c)  ,d xfreku oLrq dk osx ifjorZu gks tk;sA

(d)  ,d oLrq dk vkdkj ifjorZu gks tk;sA

&dk;Z fd;k tkrk gS tc ,d cy oLrq esa xfr 
mRiUu djrk gSA 

 dk;Z fd;k tkrk gS tc ,d oLrq ij cy yxk;k tkrk gS vkSj oLrq cy ds izHkko 
ls xfr'khy gks tkrh gS ¼foLFkkfir gks tk;s½A

(i) oLrq ij cy yxuk pkfg,A

(ii) oLrq foLFkkfir gksuh pkfg,A
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& &(1) ,d lkbfdy lokj lkbfdy esa iSMy ekj jgk gSA

(2) ,d O;fDr cks>s dks Åij dh rjQ ;k uhps dh rjQ ys tk jgk gSA

& (1) tc dqyh otu ysdj fLFkj [kM+k gSA

(2) O;fDr nhokj ij cy yxk jgk gSA

&,d xfreku oLrq ij fd;k x;k dk;Z 
oLrq ij yxs cy rFkk oLrq }kjk cy dh fn'kk esa fd;s x;s dk;Z ds xq.kuQy ds cjkcj 
gksrk gSA

  dk;Z ¾ cy × foLFkkiu

     W = f × s

 dk;Z ,d vfn'k jkf'k gSA

dk;Z dk ek=d U;wVu ehVj ;k twy gSA

tc ,d cy oLrq dks cy dh fn'kk esa 1 ehVj (m) foLFkkfir dj nsrk 
gS rks ,d twy (1 J) dk;Z gksrk gSA

1 twy = 1 U;wVu × 1 ehVj
1 J = 1 Nm

1J = 1 N × 1 m lhf<+;k p<+us ij xq#Ro cy ds fo#) dk;Z gksrk gSA

S&

(i) & &T;knk fd;k x;k dk;ZA

&de  fd;k  x;k  dk;ZA
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(ii) & &T;knk fd;k x;k  dk;ZA

&de fd;k x;k dk;ZA

&,d cy }kjk fd;k x;k dk;Z /kukRed] 
_.kkRed ;k 'kwU; gks ldrk gSA

(i) dk;Z  gksrk gS tc cy oLrq dh xfr dh fn'kk esa yxk;k tkrk gSA 

&,d cPpk f[kykSuk xkM+h dks i`Foh ds lekukUrj [khap jgk gS] ;g 
èkukRed dk;Z gSA

W = f × s

(ii) rc gksrk gS tc cy oLrq dh xfr dh foijhr fn'kk esa yxk;k 
tkrk gSA (180º ds dks.k ij)

&(a) tc ge tehu ij j[kh QqVcky ij fdd ekjrs gSa rks QqVcky fdd 
ekjus dh fn'kk esa pyrh gS ;g /kukRed dk;Z gSA (b) ysfdu tc QqVcky :drh gS ml 
ij ?k"kZ.k cy xfr dh fn'kk ds foijhr fn'kk esa dk;Z djrk gSA ;gk¡ dk;Z _.kkRed 
gSA

 (iii) dk;Z  gksrk gS tc yxk;s x;s cy vkSj xfr dh fn'kk esa 90º dk dks.k 
curk gSA

&pUnzek i`Foh ds pkjksa rjQ xksyh; iFk esa xfr djrk gSA ;gk¡ ij i`Foh 
dk xq#Ro cy pUnzek dh xfr dh fn'kk ds lkFk 90º dk dks.k cukrk gSA vr% fd;k 
x;k dk;Z 'kwU; gSA
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_.kkRed fpUg dk vFkZ iF̀oh ds xq#Ro cy ds foijhr dk;Z gSA

/kukRed dk;Z iF̀oh ds xq#Ro cy dh fn'kk esa fd;k x;k dk;Z gSA

&,d dqyh 15 kg cks> tehu ls mBkdj 1.5 eh- ¼tehu ls Åij½ vius 
flj ij j[krk gSA mlds }kjk cks> ij fd;s x;s dk;Z dk ifjdyu dhft,A

&cks> dk nzO;eku m = 15 kg

     foLFkkiu S = 1.5 eh-

   fd;k x;k dk;Z W = f × s = mg × s  [tgk¡ cy F = m × g] 

              = 15 × 10 × 1.5 (g = 10 m/s2) xq#Ro cy 

              = 225.0 kg m/s2

              = 225 Nm = 225 J

fd;k x;k dk;Z = 225 J

&(1) lw;Z ÅtkZ dk fo'kkyre lzksr gSA

(2) vf/kdrj ÅtkZ lzksr lw;Z ls mRiUu gksrs gSaA

(3) dqN ÅtkZ ijek.kqvksa ds ukfHkd] i`Foh ds vkUrfjd Hkkx rFkk Tokj-HkkVksa ls 
izkIr gksrh gSA 

dk;Z djus dh {kerk dks ÅtkZ dgrs gSaA

 fdlh oLrq esa fufgr ÅtkZ] ml oLrq }kjk fd;s tkus okys dk;Z ds cjkcj gksrh gSA 
dk;Z djus okyh oLrq esa ÅtkZ dh gkfu gksrh gS] rFkk ftl oLrq ij dk;Z fd;k tkrk 
gS mldh ÅtkZ esa o`f) gksrh gSA 

 ÅtkZ ,d vfn'k jkf'k gSA

&ÅtkZ dk S.I. ek=d twy (J) gSA

 ÅtkZ dk cM+k ek=d fdyks twy gSA

1 KJ = 1000 J.

,d twy dk;Z djus ds fy, vko';d ÅtkZ dh ek=k ,d twy gSA

&ÅtkZ ds eq[; :i gSa&

(i) xfrt ÅtkZ    (ii) fLFkfrt ÅtkZ

(iii) Å"eh; ÅtkZ   (iv) jklk;fud ÅtkZ

(v) fo|qr ÅtkZ   (vi) izdk'k ÅtkZ

(vii) /ofu ÅtkZ   (viii) ukfHkdh; ÅtkZA
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fdlh oLrq dh xfrt ÅtkZ vkSj fLFkfrt ÅtkZ ds ;ksx dks ;kaf=d 
ÅtkZ dgrs gSaA

(Mechanical Energy)&fdlh oLrq dh xfr ;k fLFkfr ds dkj.k 
dk;Z djus dh {kerk dks ;kaf=d ÅtkZ dgrs gSaA

(Kinetic Energy)&fdlh oLrq dh xfr ds dkj.k dk;Z djus dh 
{kerk dks xfrt ÅtkZ dgrs gSaA

 %

 &,d xfr'khy fØdsV ckWyA 

 &cgrk gqvk ikuhA

 &,d xfr'khy xksyhA

 &cgrh gqbZ gokA

 &,d xfr'khy dkjA

 &,d nkSM+rk gqvk f[kykM+hA  

 &yq<+drk gqvk iRFkjA

 &mM+rk gqvk gokbZ tgktA

 xfrt ÅtkZ oLrq ds nzO;eku rFkk oLrq ds osx ds lekuqikrh gksrh gSA

&vxj m nzO;eku dh ,d oLrq ,d leku osx u ls xfr'khy 
gSA bl oLrq ij ,d fu;r cy f foLFkkiu dh fn'kk esa yxrk gS vkSj oLrq S  nwjh rd 
foLFkkfir gks tkrh gS bldk osx u ls v gks tkrk gSA rc Roj.k a mRiUu gksrk gSA

   fd;k x;k dk;Z (w) = f × s   ..... (i)

rFkk     f = ma   ......(ii)

xfr ds rhljs lehdj.k ds vuqlkj u, v, s rFkk a  esa fuEu lEcU/k gS&

v2 � u2 = 2as

vr%     S =    .....(iii)

lehdj.k (ii) rFkk (iii) ls F  rFkk S  dk eku lehdj.k (i)  esa j[kus ij 

W = ma × 

           = m × = ½ m (v2 � u2)

 ;fn oLrq fojke voLFkk ls pyuk 'kq: djrh gS] u = 0



56 | 9  (S.A.-2)

     W = ½ mv2

E
k 
= ½ mv2

&15 kg nzO;eku dh ,d oLrq 4m/s ds ,d leku osx ls xfr'khy gSA 
oLrq dh xfrt ÅtkZ D;k gksxh \

& oLrq dk nzO;eku ¼M) = 15 kg

oLrq dk osx ¼v) = 4 m/s

xfrt ÅtkZ ¼E
k 
) = ½ mv2

= × 15 kg × 4 ms�1 × 4 ms�1

= 120 J

 oLrq dh xfrt ÅtkZ 120 J gSA  

&fdlh oLrq esa oLrq dh fLFkfr ;k blds vkdkj esa ifjorZu ds 
dkj.k] tks dk;Z djus dh {kerk gksrh gS] mls fLFkfrt ÅtkZ dgrs gSaA

&(1) &;g i`Foh ls Å¡ph fLFkfr ds dkj.k 
Vjckbu dks ?kqek ldrs gSaA ftlls fo|qr mRiUu gksrh gSA

(2) &tc f[kykSuk dkj dk dlk gqvk fLizax 
[qkyrk gS] rks blesa lafpr fLFkfrt ÅtkZ fuZeqDr gksrh gS ftlls f[kykSuk dkj pyrh 
gSA

(3) &/kuq"k dh vkd`fr esa ifjorZu ds dkj.k mlesa lafpr 
fLFkfrt ÅtkZ ¼rhj NksM+rs le;½ rhj dh xfrt ÅtkZ esa ifjofrZr gksrh gSA

(i) &P
E

m

oLrq dk nzO;eku T;knk gksxk rks fLFkfrt ÅtkZ T;knk gksxhA

oLrq dk nzO;eku de gksxk rks fLFkfrt ÅtkZ de gksxhA
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(ii) &P E h  (;g ml jkLrs ij fuHkZj ugha djrk ftl 
ij oLrq us xfr dh gSA)

 oLrq dh i`Foh ry ls Å¡pkbZ T;knk gksxh rks fLFkfrt ÅtkZ T;knk gksxhA

 oLrq dh i`Foh ry ls Å¡pkbZ de gksxh rks fLFkfrt ÅtkZ de gksxhA

(iii) &oLrq esa ftruk T;knk f[kapko (Stretching),  ,saBu 
(Twisting) ;k >qdko (Bending) gksxk mruh gh fLFkfrt ÅtkZ T;knk gksxhA

&;fn m nzO;eku dh oLrq dks i`Foh 
ds Åij h Å¡pkbZ rd mBk;k tkrk gS rks i`Foh dk xq#Ro cy (m × g) uhps dh fn'kk 
esa dk;Z djrk gSA oLrq dks mBkus ds fy, xq#Ro cy ds foijhr dk;Z fd;k tkrk gSA

 vr% fd;k x;k dk;Z   W =  cy × foLFkkiu

= mg × h = mgh.

;g dk;Z oLrq esa xq#Roh; fLFkfrt 

 ÅtkZ ds :i esa lafpr gks tkrk gSA

 vr% fLFkfrt ÅtkZ = (E
P
) = m × g × h

 ;gk¡ (g) i`Foh dk xq#Roh; Roj.k gSA

&10 kg nzO;eku dh ,d oLrq dks /kjrh ls 6m Å¡pkbZ rd mBk;k tkrk 
gSA bldh fLFkfrt ÅtkZ Kkr dhft, \

&oLrq dh fLFkfrt ÅtkZ = mgh

      oLrq dk nzO;eku (m) = 1 kg

/kjrh ls oLrq dh Å¡pkbZ (h) = 6 m

i`Foh dk xq#Roh; Roj.k g = 10 ms�2

E
P
 = 10 × 6 × 10

          = 600 J 

  oLrq dh fLFkfrt ÅtkZ 600 J  gSA 

&ÅtkZ ds ,d :i ls ÅtkZ ds nwljs :i esa ifjorZu dks 
ÅtkZ dk :ikUrj.k dgrs gSaA 

&1. ,d fuf'pr Å¡pkbZ ij ,d iRFkj esa fLFkfrt ÅtkZ gksrh gS tc ;g 
uhps fxjk;k tkrk gS] rks tSls&tSls Å¡pkbZ de gksrh tkrh gS] oSls&oSls iRFkj dh fLFk-
frt ÅtkZ de gksrh tkrh gSA ysfdu uhps fxjrs iRFkj dk osx c<+us ds dkj.k iRFkj 
dh xfrt ÅtkZ c<+rh tkrh gS] tSls gh iRFkj tehu ij igq¡prk gS] bldh fLFkfrt 
ÅtkZ 'kwU; gks tkrh gS vkSj xfrt ÅtkZ vf/kdre gks tkrh gSA
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 bl izdkj lkjh fLFkfrt ÅtkZ xfrt ÅtkZ esa :ikUrfjr gks tkrh gSA

2. iu fctyh?kj (Hydroelectric power house) esa ikuh dh fLFkfrt ÅtkZ xfrt 
ÅtkZ esa ifjofrZr gksrh gS rFkk ckn esa fo|qr ÅtkZ esa cny tkrh gSA 

3. rkih; fctyh ?kj (Tharmal power house) esa dks;ys dh jlk;fud ÅtkZ 
Å"eh; ÅtkZ esa ifjofrZr gks tkrh gSA ;gh Å"eh; ÅtkZ xfrt ÅtkZ rFkk fo|qr ÅtkZ 
esa :ikUrfjr gks tkrh gSA

4. ikS/ks izdk'k la'ys"k.k dh izfØ;k }kjk lkSj ÅtkZ dk mi;ksx Hkkstu dh jklk;fud 
ÅtkZ cukus esa djrs gSaA

&tc ÅtkZ dk ,d :i ÅtkZ ds nwljs :i esa :ikUrfjr 
gksrk gS rc dqy ÅtkZ dh ek=k vpj jgrh gSA

 ÅtkZ dh u rks mRifÙk gks ldrh gS vkSj u gh fouk'kA

 gkykafd ÅtkZ :ikUrj.k ds nkSjku dqN ÅtkZ csdkj ¼Å"eh; ÅtkZ ;k /ofu 
ds :i esa½ gks tkrh gS ysfdu fudk; dh dqy ÅtkZ vifjofrZr jgrh gSA

(Free Fall) &

m nzO;eku dh ,d oLrq esa h Å¡pkbZ ij fLFkfrt ÅtkZ (Potential energy) = 

mgh

 tSls oLrq uhps fxjrh gS Å¡pkbZ h ?kVrh gS] vkSj fLFkfrt ÅtkZ Hkh ?kVrh gSA

Å¡pkbZ h ij xfrt ÅtkZ 'kwU; Fkh] ysfdu oLrq ds uhps fxjus ds le; ;g 
c<+rh tkrh gSA

eqDr iru ds le; fdlh Hkh fcUnq ij fLFkfrt vkSj xfrt ÅtkZ dk ;ksx 
leku jgrk gSA

mv2 + mgh = vpj (Constant)

xfrt ÅtkZ $ fLFkfrt ÅtkZ ¾ vpj
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& &dk;Z djus ds nj dks 'kfDr dgrs gSaA ;k ÅtkZ 
:ikUrj.k dh nj dks 'kfDr dgrs gSaA

;k 

;gk¡ p = 'kfDr] w = fd;k x;k dk;Z] t =  fy;k x;k le;

'kfDr dk S.I. ek=d okV (w) gS] ;k twy@lsds.M gSA

1 okV 

 tc ,d twy dk;Z ,d lsds.M esa gksxk] rks 'kfDr ,d okV gksxhA

vkSlr 'kfDr =
 fd;k x;k dqy dk;Z ;k mi;ksx dh x;h dqy ÅtkZ

      fy;k x;k dqy le;

(Electric appliances) &fo|qr midj.kksa ds }kjk fo|qr 
ÅtkZ dks mi;ksx djus dh nj dks fo|qr midj.k dh 'kfDr dgrs gSaA

&'kfDr dk cM+k ek=d fdyksokV (KW) gSA

1 fdyksokV = 1000 okV = 1000 twy@lsds.M

5 S 20 J 

& 'kfDr (P) =  fd;k x;k dk;Z@fy;k x;k le;

   fd;k x;k dk;Z (W) = 20 J

fy;k x;k le; (t) = 5s

'kfDr (P) = 

'kfDr (P) = 4 Js�1 = 4 W 

 oLrq dh 'kfDr 4 okV gSA

&twy ÅtkZ dk cgqr NksVk ek=d gSA ÅtkZ dh 
T;knk ek=k mi;ksx gksrh gS] ogk¡ ij bldk mi;ksx lqfo/kktud ugha gSA O;kolkf;d 
mn~ns';ksa ds fy, ÅtkZ ds cM+s ek=d fdyksokV ?k.Vk (KWh) dk mi;ksx djrs gSaA

(KWh)&tc ,d fdyksokV 'kfDr dk fo|qr midj.k] ,d ?k.Vs 
ds fy, mi;ksx esa yk;k tkrk gS rc ,d fdyksokV ?k.Vk (KWh) ÅtkZ O;; gksxhA

&1 fdyksokV ?k.Vk ÅtkZ dh og ek=k gS 
tks ,d fdyksokV izfr ?k.Vk dh nj ls O;; gksrh gSA
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 ,d fdyksokV ?k.Vk ¾ ,d fdyksokV × ,d ?k.Vk

KWh = 1000 okV × 1 ?k.Vk

= 1000 okV × 3600 lsds.M ¼1 ?k.Vk = 60 × 60 lsds.M½

= 36,00,000 twy

 1 KWh = 3.6 × 106 = 1 

60 6 

&fo|qr cYc dh 'kfDr (P) = 60 okV  0.06 KW

mi;ksx fd;k x;k le; (t) = 6 h

ÅtkZ = 'kfDr × fy;k x;k le;

= 0.06 KW × 6 h

           = 0.36 KWh = 0.36 ;wfuV

 cYc }kjk 0.36 ;wfuV [kpZ dh x;hA

[A-1 ] 

1.  dk;Z dks ifjHkkf"kr dhft,A

2.  1J dk;Z dks ifjHkkf"kr dhft,A

3.  ,d mnkgj.k nhft, ftlesa cy }kjk /kukRed dk;Z fd;k x;k gksA

4.  ,d mnkgj.k nhft, ftlesa cy }kjk _.kkRed dk;Z fd;k x;k gksA

5.  ÅtkZ dh ifjHkk"kk nhft,A

6.  ^dk;Z* rFkk ^ÅtkZ* ds ek=d fyf[k,A

7.  'kfDr dks ifjHkkf"kr dhft,A

8.  ,d okV 'kfDr dks ifjHkkf"kr dhft,A

9.  ,d fdyksokV ?k.Vk dh ifjHkk"kk fyf[k,A
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[B-2 ] 

1.  xfrt ÅtkZ ls vki D;k le>rs gSa \ bldk lw= fyf[k,A

2.  fdlh oLrq dh xfrt ÅtkZ fdu&fdu dkjdksa ij fuHkZj djrh gS \

3.  fdlh oLrq dh fLFkfrt ÅtkZ fdruh gksxh tc bldh Å¡pkbZ nksxquh dj nh tk;s \

4.  ,d fdyksokV ?k.Vk esa fdrus twy gksrs gSa \

5.  ÅtkZ laj{k.k fdls dgrs gSa \ mnkgj.k lfgr le>kb,A

[C-3 ]

1.  fd;k x;k dk;Z fdu&fdu jkf'k;ksa ij fuHkZj djrk gS \ os dk;Z dks dSls izHkkfor 
 djrs gSa \

2. 100 Kg nzO;eku dh ,d oLrq 5 m rd [khaph tkrh gSA fd;s x;s dk;Z dks
 ifjdfyr dhft,A [g = 10 ms�2] 

3. m nzO;eku dh ,d oLrq 5 ms�1 dh osx ls xfr'khy gS rc bldh xfrt ÅtkZ 
22 J gSA ;fn oLrq dk osx nksxquk dj fn;k tk;s rks bldh xfrt ÅtkZ D;k gksxh \

[D-5 ] 

1. 50 kg  nzO;eku dk ,d yM+dk 100 m dh Å¡pkbZ ij p<+rk gSA mlds }kjk fdruk 
 dk;Z fd;k x;k \ mlus dqy fdruh fLFkfrt ÅtkZ izkIr djh \

2. 5 fo|qr ia[ks] ftuesa izR;sd dh 'kfDr 120 okV gS] 4 ?k.Vs rd vk;ksx esa yk;s tkrs 
 gSaA buds }kjk O;; dh x;h ÅtkZ KWh esa ifjdfyr dhft,A

3.  ,d fo|qr ghVj dh ?kksf"kr 'kfDr 1500 okV gSA 10 ?k.Vs esa ;g fdruh ÅtkZ 
 mi;ksx djsxk \

Ans.  B-  (3) (Doubled) nksxquh gks tk;sxhA

C- (2) 5000 J, (3) 100 J

   D-  (1) 4.9 × 104 J, 4.9 × 104J  

    (2) 2.4 KWh 

    (3) 15 KWh ¼;wfuV½


