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dk;Z] ÅtkZ ,oa 'kfDr 
 

dk;Z (Work) 

cy dk mi;ksx djds fdlh oLrq dh fojkekoLFkk esa 

ifjorZu djuk vFkok xfr”khy oLrq ds oa”k esa ifjorZu 

djuk gh dk;Z gSA 

dk;Z = cy x cy dh fn”kk esa foLFkkiu 

W = F.S. 

 dk;Z ,d vfn”k jkf”k gS ,oa bldk eku /kukRed] 

_.kkRed ,oa “kwU; gks ldrk gSA 

 dk;Z ds fy, cy }kjk foLFkkiu gksuk vfuok;Z gSA 

 ;fn cy dh fn”kk oLrq ds foLFkkiu dh fn”kk ls      

 dks.k cukrh gS rks foLFkkiu dh fn”kk esa cy] 

cy = Fcos 

W = F.cos.S   W = FS cos 

 

ek=d & ;fn cy dks U;wVu esa ,oa foLFkkiu (s) dks 

ehVj esa n”kkZus ijA 

dk;Z dk ek=d = U;wVu x ehVj = twy 
 

;fn cy dks MkbZu o foLFkkiu dks lseh- esa n”kkZ;k tk, 

rks cy dk ek=d  

dk;Z ¾ MkbZu x lseh- 

1 twy ¾ 1 U;wVu x 1 ehVj [⸪ 1 U;wVu ¾ 105 MkbZu] 

1 twy ¾105 
MkbZUk x 102 lseh- [⸪ 1 ehVj ¾ 102 lseh-] 

1 twy ¾ 107
 vxZ 

 

dk;Z ds izdkj 

/kukRed dk;Z & tc vkjksfir cy (F) ,oa oLrq esa mRiUu 
foLFkkiu ,d gh fn”kk esa gks rks fd;k x;k dk;Z cy o 

foLFkkiu ds xq.kuQy ds cjkcj gksrk gSA 

                  

         [⸪ = 0] 

W = F.S cos 

W = F.S 

_.kkRed dk;Z & oLrq ij yxus okyk cy ,oa foLFkkiu 

,d&nwljs ds foijhr gksrs gaSA nksuksa fn”kkvksa ds e/; 180° 
dk dks.k curk gSA 

                    

  

 

 

 

W = F.S cos [⸪  = 180] 

W = F.S 

mnkgj.k & tc pyrh gqbZ dkj esa Mªkboj czsd yxkdj 

dkj dh xfr de djrk gS rks cy ,oa foLFkkiu ,d 

nwljs ds foijhr fn'kk esa gksxsA 

“kwU; dk;Z & ;fn oLrq ij yxus okyk cy oLrq ds 

foLFkkiu dh fn”kk ds yEcor~ gks rks  = 90 gksxk ,oa 
fd;k x;k dk;Z “kwU; gksxkA 

                 

 

 
 

[?k’kZ.k cy ds fo:) dk;Z] 

W = F.S cos [ = 90°] 

W = 0 
 

orZqy xfr esa  

                               

 

 

 

blesa xfreku oLrq ij yEcor~ vfHkdsUnzh; cy yxrk gS 

vr% vfHkdsUnzh; cy }kjk dksbZ dk;Z ugha gksrk gSA 
  

W = F.S. cos 

 

 = 0  = 90°  = 180° 

W = F.S. W = 0 W = -F.S. 

 

/kukRed dk;Z “kwU; dk;Z _.kkRed dk;Z 

 

vf/kdre “kwU; U;wure 

 
  

uksV & 

 ,d O;fDr oÙ̀kkdkj [ksr ds pkjksa vksj ,d pDdj iw.kZ 

djrk gSA O;fDr }kjk fd;k x;k dk;Z “kwU; gksxkA 

¼iw.kZ pDdj esa foLFkkiu & “kwU;½ 

 ,d O;fDr 50 Kg dh lanwd vius flj ij j[kdj 

[kM+k gSA mlds }kjk fd;k x;k dk;Z Hkh “kwU; gksxkA 

 O;fDr }kjk 50 Kg Hkkj ysdj 10 ehVj dh nwjh r; 

djus ij mlds }kjk fd;k x;k dk;Z Hkh “kwU; gksxkA 

 ¼yEcor~ cy yx jgk gS Mg½ 
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 = 90° 

W = F.S. cos 90° 

W = 0 
 

ÅtkZ (Energy) 
fdlh oLrq }kjk dk;Z djus dh {kerk dks gh ÅtkZ dgrs 

gSaA 

 fdlh Hkh dk;Z dks djus ds fy, ÅtkZ dh vko”;drk 

gksrh gSA bl izdkj dk;Z gh ÅtkZ dk ekin.M gSA 

 vr% ÅtkZ o dk;Z dk ek=d ,d gh gksrk gSA 

 ÅtkZ Hkh vfn”k jkf”k gSA 

 twy dk;Z djus ds fy, twy ÅtkZ dh vko”;drk 

gksrh gSA 

ek=d & twy] dSyksjh] vxZ 

1 twy = 
1

4.2
 dSyksjh 

1 dSyksjh ¾ 4.2 twy  1 twy ¾ 107 vxZ 
 

foek & M1L2T-2 

 

ÅtkZ ds izdkj (Types of Energy) 

ÅtkZ dk lcls cM+k izkd̀frd L=ksr lw;Z gSA 
 

ÅtkZ fooj.k mnkgj.k 

lkSj ÅtkZ iF̀oh ij ÅtkZ dk lcls cM+k o vfUre L=ksr lw;Z 

gS tks lkSj ÅtkZ ds :i esa ÅtkZ iznku djrk gSA 

           lkSj iSuy@lsy 

lkSj ÅtkZ                  fo|qr ÅtkZ 

           izdk”k la”ys’k.k 

lkSj ÅtkZ                jklk;fud ÅtkZ 

lw;Z 

nzO;eku ÅtkZ oLrq ds nzO;eku ds dkj.k ikbZ tkus okyh ÅtkZ 

nzO;eku ÅtkZ dgykrh gSA 

E = MC2   M  oLrq dk nzO;eku 

          C  fuokZr esa izdk”k osx 

                  3 x 108
 eh-@ls- 

             

                lw;Z dh lrg ij   

nzO;eku ÅtkZ                  lkSj ÅtkZ 

                             Å’ek ÅtkZ 

                             izdk”k ÅtkZ 

lHkh HkkSfrd oLrq,¡ ftudk nzO;eku gksrk 

gSA 

UkkfHkdh; ÅtkZ UkkfHkdksa ds fo[k.Mu ,oa lay;u ls izkIr ÅtkZ 

ukfHkdh;@ijek.kq ÅtkZ dgykrh gSA 

 

             ijek.kq fctyh ?kj  

ukfHkdh; ÅtkZ                fo|qr ÅtkZ 

               ukfHkdh; la;a=   

ijek.kq fctyh?kj] HkV~Vh ls fo|qr 

fuekZ.kA 

 

 

 

 

/ofu ÅtkZ fdlh Hkh ek/;e esa ;kaf=d rjaxksa ds :i esa 

lapj.kA 

/ofu dEiuksa esa fufgr ÅtkZA 

           ekbd@ekbØksQksu   

 

/ofu ÅtkZ                 fo|qr ÅtkZ 

                 Lihdj 

        

fofHkUu ok| ;a=ksa ds daiu ls izkIr 

ÅtkZA 

jklk;fud ÅtkZ bZa/ku esa fufgr ÅtkZA 

             lsy @cSVjh 

jklk;fud                 fo|qr ÅtkZ 

ÅtkZ 

                 ngu     Å’ek ÅtkZ   
 

lHkh izdkj ds bZa/ku isVªksy] CNG, 
MhtyA 

izdk”k ÅtkZ lw;Z vFkok cYc vkfn ds izdk”k esa fufgr ÅtkZA 

pqEcdh; rjaxksa ds :i esa xfr djrh gSA 

              

 

 

/kwi ls oLrq,¡ xeZ gksukA 

lkSj lsy ls fo|qr cukukA 
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                QksVks lsy   

 

  

izdk”k ÅtkZ                 fo|qr ÅtkZ 

          cYc, LED, V~;wc ykbV 

 

Å’ek ÅtkZ inkFkkZsa esa ?k’kZ.k gksus ;k mudk ngu gksus ij izkIr 

ÅtkZA 

               rkih; fctyh ?kj 

  Å’ek ÅtkZ                         fctyh ÅtkZ  

                fo|qr izsl] NM+ 
                       

                     xhtj 
 

            VDdj ds nkSjku 

  Å’ek ÅtkZ                         ;kaf=d ÅtkZ       

dks;ys dh Å’ek ls batu pykuk] 

isVªksy] Mhty ls okgu pykukA 

fo|qr ÅtkZ vkos”kksa ds izokg ls izkIr ÅtkZA cYc] LED ls jks”kuh djukA 

fo|qr ia[kk] fo|qr ghVj] fo|qr eksVj 

pykukA 

xq:Roh; ÅtkZ oLrqvksa esa xq:Rokd’kZ.k cy ds dkj.k mRiUu ÅtkZ 

xq:Roh; ÅtkZ dgykrh gSA 

>juksa o ufn;ksa dk ikuh Åij ls uhps 

fxjukA 

pqEcdh; ÅtkZ pqEcdh; {ks= esa fufgr ÅtkZA pqEcd ls yksgs dh oLrq e sa vkd’kZ.kA 

   

;kaf=d ÅtkZ (Mechanical Energy) 

fdlh oLrq dh ;kaf=d ÅtkZ mldh xfrt ÅtkZ ,oa 

fLFkfrt ÅtkZ ds ;ksx ds cjkcj gksrh gSA 

M.E. = K.E. + P.E 

mnkgj.k & ,d [khaps gq;s /kuq’k esa izR;kLFk fLFkfrt ÅtkZ 

ds dkj.k ;kaf=d ÅtkZ jgrh gS ftlls rhj nwj rd pyk 

tkrk gSA 

 ,d pyrh gqbZ dkj esa ;kaf=d ÅtkZ mldh xfr ds 

dkj.k ¼xfrt ÅtkZ½ gksrh gSA  

 ;kaf=d ÅtkZ nks izdkj dh gskrh gSA 

1. xfrt ÅtkZ (Kinetic Energy) 
2. fLFkfrt ÅtkZ (Potential Energy) 

 

1. xfrt ÅtkZ (Kinetic Energy) 

 oLrqvksa esa xfr ds dkj.k dk;Z djus dh {kerk gksrh 

gS] ftls xfrt ÅtkZ (K.E.) dgrs gSa vFkkZr~ fdlh 

oLrq esa fufgr ml ÅtkZ dks tks mldh xfr ds 

dkj.k gSA xfrt ÅtkZ dgykrh gSA 

 mnkgj.k & isM+ ls fxjrk gqvk Qy] unh esa cgrk 

gqvk ikuh] mM+rk gqvk gokbZ tgkt] pyrh gqbZ 

dkj] mM+rk gqvk i{kh] nkSM+rs gq;s cPps] rst gok 

lHkh esa dk;Z djus dh {kerk muesa fo|eku xfrt 

ÅtkZ ds dkj.k gSA 

 m nzO;eku ,oa ,d leku osx v ls xfreku oLrq 

dh xfrt ÅtkZ (K.E.) 
  K.E. = 

1

2
 mv2 

 K.E.  m  xfrt ÅtkZ nzO;eku ds lekuqikrh 

gSA 

   K.E.  V2  xfrt ÅtkZ osx ds lekuqikrh gksrh 

gSA 

 xfrt ÅtkZ dk eku lnSo /kukRed gksrk gS tks 

oLrq ds nzO;eku o osx ij fuHkZZj djrh gSA 

 xfrt ÅtkZ osx dh fn”kk ij fuHkZj ugha djrh gSA 

 ;fn fdlh oLrq ds nzO;eku (m) dks nqxquk o osx 

(V) dks Hkh nqxquk dj fn;k tk, rks xfrt ÅtkZ 

vkB xquk gks tk,xhA 
 

KE1 = 
1

2
 mv2   [m = 2m] 

    [v2 = 2v2] 
 

KE2 = 
1

2
 2m(2v)2 

 

KE2 = 
1

2
 2m. 4v2 

 

KE2 = 8KE1
 

 

 fdlh Hkh fLFkj fi.M dh xfrt ÅtkZ (K.E.) “kwU; 
gksrh gSA 

⇒ K.E. = 
1

2
 mv2   [v = 0] 

K.E. = 0 
 

xfrt ÅtkZ dk ek=d  

⇒ K.E. = 
1

2
 mv2   [m = nzO;eku  Kg] 

   [v  osx  m/sec.] 
 

K.E. = Kg(
𝑚

𝑠
)

2

 

K.E. = Kg m2 /sec2 = twy 

K.E. foek = M1L2T-2 
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xfrt ÅtkZ ,oa laosx esa laca/k  

⇒ K.E. = 
1

2
 mv2                      [∵ P = mv] 

 K.E. = 
1

2
 
𝑃2

𝑚
    [K. E. 

1

𝑚
] 

 

uksV & rkieku c<+us ij xfrt ÅtkZ dk eku Hkh c<+rk 

gSA xfrt ÅtkZ lnSo /kukRed gksrh gSA 

fd;k x;k dk;Z /kukRed gks rks K.E. c<+rh gSA ( = 0°) 

fd;k x;k dk;Z _.kkRed gks rks K.E. ?kVrh gSA  

( = 180°) 

W = K.E. 
 

2. fLFkfrt ÅtkZ (Potential Energy) 

 fLFkfrt ÅtkZ (P.E.) oLrq dh og ÅtkZ gS tks oLrq 

dh fLFkfr ;k voLFkk ds dkj.k mlesa lafpr gksrh 

gSA 

 ck¡/k ds ikuh esa lafpr ÅtkZ] xqysy o rhj deku 

esa lafpr ÅtkZ] ?kM+h dh fLizax esa lafpr ÅtkZ  

 h Å¡pkbZ ij oLrq dh fLFkfrt ÅtkZ = xq:Roh; 

cy ds fo:) fd;k x;k dk;Z 
 W = F.S.   [F = mg] 

    [S = h] 

 W = U = mgh  xq:Roh; fLFkfrt ÅtkZ 

 

uksV & fLFkfrt ÅtkZ dk eku oLrq dh iF̀oh ls Å¡pkbZ 

(h) ij fuHkZj djrk gS ukfd iFk ijA fLFkfr ÅtkZ dk 

eku /kukRed o _.kkRed gks ldrk gSA 
 

ljy yksyd esa xfrt o fLFkfrt ÅtkZ  

 

 

 

 

 

 

 

 

 

 

 

 
 

e/;koLFkk pje voLFkk 

 xfrt ÅtkZ dk eku 

vf/kdreA 

 fLFkfrt ÅtkZ dk eku 

U;wure ¼”kwU;½ gksrk gSA 

   h = 0      U = 0 

 xfrt ÅtkZ (K.E.) dk 

eku U;wure ¼”kwU;½A 

 fLFkfrt ÅtkZ dk eku 

vf/kdre gksrk gSA 

    U = mghmax 
 

 

 

 

ÅtkZ dk laj{k.k (Conservation of Energy) 

 ÅtkZ laj{k.k ds vuqlkj fdlh foyfxr fudk; dh 

dqy ÅtkZ lnSo fu;r jgrh gSA ÅtkZ dks u rks mRiUu 

fd;k tk ldrk gS vkSj u gh mls u’V fd;k tk 

ldrk gS] dsoy ÅtkZ ds Lo:i esa :ikUrj.k fd;k 

tk ldrk gSA 

 ÅtkZ laj{k.k ds fu;e dks xf.krh; :i ls izkIr ugha 

fd;k tk ldrk g]S cfYd ;g ,d izk;ksfxd 

lkoZHkkSfed fu;e gSA 

 ;fn m nzO;eku dh ,d oLrq h Å¡pkbZ ls Lora=rk 

iwoZd fxjkbZ tkrh gS rks& 
izkjEHk esa P.E. = mgh rFkk xfrt ÅtkZ K.E. “kwU; gksxh] 

bl izdkj dqy ÅtkZ mgh gSA (M.E. = Mgh + 0) 

tSls& oLrq fxjsxh fLFkfrt ÅtkZ de gksxh o xfrt 

ÅtkZ c<+rh tk,xhA 

U;wure fcUnw ij (h=0) fLFkfrt ÅtkZ (P.E.) “kwU; 

gksxh o xfrt ÅtkZ (K.E.) vf/kdre (
1

2
𝑚𝑣2) gksxhA 

vr% 𝑚𝑔ℎ + 
1

2
𝑚𝑣2

 = fu;r Constant 

 fdlh oLrq dh fLFkfrt ÅtkZ o xfrt ÅtkZ dk ;ksx 

mldh dqy ;kaf=d ÅtkZ gSA 
 

ÅtkZ dk :ikUrj.k  

ÅtkZ dk ,d ;k vf/kd izdkj esa :ikUrj.k gksrk jgrk 

gSA ÅtkZ dks ,d :i ls vU; :i esa fofHkUu midj.kksa 

;k ;qfDr;ksa dh lgk;rk ls ifjofrZr fd;k tk ldrk gSA 

midj.k dk uke 

midj.k }kjk 

dke esa yh 

xbZ ÅtkZ 

midj.k ds }kjk 

:ikUrfjr ÅtkZ 

cYc] V~;wc ykbV 

fo|qr ghVj 

ykmM Lihdj 

fo|qr eksVj 

lsy 

lkSyj lsy 

fo|qr lsy 

 

ekbØksQksu 

Mhty batu 

ukfHkdh; HkV~Vh 

iou pDdh 

Mk;useks 

fo|qr tfu=        

QksVks lsy 

fo|qr ÅtkZ 

fo|qr ÅtkZ 

fo|qr ÅtkZ 

fo|qr ÅtkZ 

fo|qr ÅtkZ 

izdk”k ÅtkZ 

jklk;fud 

ÅtkZ 

/ofu ÅtkZ 

bZa/ku ÅtkZ 

ijek.kq ÅtkZ 

iou ÅtkZ 

;kaf=d ÅtkZ 

;kaf=d ÅtkZ 

izdk”k ÅtkZ 

izdk”k ÅtkZ 

Å’ek ÅtkZ 

/ofu ÅtkZ 

;kaf=d ÅtkZ 

jklk;fud ÅtkZ 

fo|qr ÅtkZ 

fo|qr ÅtkZ 

 

fo|qr ÅtkZ 

;kaf=d ÅtkZ 

fo|qr ÅtkZ 

fo|qr ÅtkZ 

fo|qr ÅtkZ 

fo|qr ÅtkZ 

fo|qr ÅtkZ 

 

 

 

 

 

 

pje 

e/;koLFkk

kk 

pje 

K.E. = “kwU; ¼U;wure½ 

P.E. = vf/kdre 

K.E. = vf/kdre ⸪ v = max. 
 

h = max. 

P.E. = max 

K.E. = 0 
 

v = 0 

h = vf/kdre  
 

h = 0 

P.E. = max 
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ÅtkZ ds L=ksr 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

egRoiw.kZ fcUnq 

 cy }kjk fdlh oLrq dks foLFkkfir djus dks dk;Z 

dgrs gaSA 

dk;Z ¾ cy x cy dh fn”kk esa foLFkkiu 

W = F.S. cos 

 dk;Z ,oa ÅtkZ nksuksa vfn”k jkf”k;k¡ gaS] nksuksa dk ek=d 

twy gksrk gSA 

1 twy = 1 U;wVu x 1 ehVj  [1N = 105 MkbZu]  

1 twy = 107 vxZ 

 1 twy dk;Z djus ds fy, 1 twy ÅtkZ dh vko”;drk 

gksrh gSA 

 = 0°  F.S. cos0 = W =FS ¼/kukRed dk;Z½ 

dk;Z (W)   = 90°  F.S. cos90° = W =0  

 ¼”kwU; dk;Z½ 

 = 180°  F.S. cos180° = W =-FS ¼_.kkRed½ 

 dk;Z djus dh {kerk dks ÅtkZ dgrs gSA 

 ;kaf=d ÅtkZ fLFkfrt ÅtkZ o xfrt ÅtkZ dk ;ksx 

gksrh gSA 
M.E. = K.E. + P.E. 

 ;fn m nzO;eku dh oLrq V osx ls xfreku gS rks  

K.E. = 
1

2
 mv2 

 h Å¡pkbZ ij fLFkr oLrq dh fLFkfrt ÅtkZ 

P.E. = mgh    [m = nzO;eku] 

    [y = xq:Roh; Roj.k] 

    [h = Å¡pkbZ] 

 laj{kh cyksa }kjk fd;k x;k dk;Z iFk ij fuHkZj ugha 

djrk gSA 

 xfrt ÅtkZ (K.E.) lnSo /kukRed gksrh gS] tks oLrq 

ds nzO;eku o osx ij fuHkZj djrh gSA osx dh fn”kk 

ij ughaA 

 fLFkfrt ÅtkZ oLrq dh Å¡pkbZ ij fuHkZj djrh gS] uk 

fd mlds iFk ijA 
 

 

'kfDr 

fdlh e'khu vFkok fdlh drkZ ds }kjk dk;Z djus dh 

nj dks mldh 'kfDr ;k lkeF;Z (Power) dgrs gSa  

   vFkkZr~ 

lkeF;Z = 
dk;Z

le;

 ;k P =
W

t
 

'kfDr dks twy@lsd.M ;k okV esa ekirs gSA 

'kfDr dk O;kogkfjd ek=d v'o 'kfDr (Horse Power  
;k HP) gS rFkk 1 HP = 746 Watts 

Lkk/kj.k euq"; dh lkeF;Z 0.05 HP ls 0.1 HP gksrh gSA 
 

 fo|qr ÅtkZ dk okf.kfT;d ek=d = KWh 

 ;fn 1000 watt ds fdlh Hkh midj.k dks 1 hour rd 

pyk;k tk, rks bleas [kir gqbZ ÅtkZ dks 1 unit ds 

cjkcj ekukA 

1 kwh = 1000 w.h. 
= 1000 watt × 3600 sec  
= 3.6 × 106 watt sec 
= 3.6 × 106 joule/sec  
1 kwh = 3.6 × 106 joule 

ÅtkZ ds L=ksr  

 

ijEijkxr@vuohdj.kh; 

 

xSj&ijEijkxr@uohdj.kh; 

 

thok”e baZ/ku 

 

dk’B ¼ydM+h½ baZ/ku 

 

lkSj ÅtkZ 

 

ty ÅtkZ 

 

iou  

ÅtkZ 

 

Hkwrkih; 

ÅtkZ 

 

tSo 

ÅtkZ 

 

Ekgklkxjh; 

ÅtkZ 

 

xkscj xSl 

 

isVªksy 

 
Mhty 

 

dks;yk 

 

izkd̀frd xSl 
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nzO; 
 

lkekU;r% rhu voLFkkvks esa ik;k tkrk gSa & Bksl] nzo 

rFkk xSls] vr% bUgsa rjy dgk tkrk gSaA 

Bksl & çR;kLFkrk 

nzo  & nkc] Iyou] i"̀B ruko] dsf'kdRo] ';kurk 

xSl & ok;qeaMyh; nkcA 

izR;kLFkrk (Elasticity) 

 inkFkZ dk og xq.k ftlls og ml ij vkjksfir cy 

dks gVkus ij viuh izkjfEHkd vkdf̀r ,oa vkdkj dks 

okil  çkIr dj ysrk gS] ^çR;kLFkrk* dgykrk gSaA  

 ;fn og inkFkZ iqu% viuh izkjfEHkd fLFkfr esa ugh 

vkrk gSa vFkkZr~ LFkk;h :i ls fo:fir gks tkrk gSa rks 

bl çdkj ds inkFkZ dks IykfLVd rFkk bl xq.k dks 

^IykfLVdrk* dgrs gSaA 

 Bksl esa çR;kLFkrk xq.k ^^vUrj&ijekf.od** cy ds 

dkj.k gksrk gSA 

çfrcy  

 ,dkad {ks=Qy ij yxus okys vkarfjd cy dks 

çfrcy dgrs gSaA  

 bldk ek=d U;wVu@eh
2
 ;k ikLdy gksrk gSA 

 

çfrcy = 
𝐹

𝐴
    

 

F = Force 

A = Area 
 

fod`fr  

 oLrq ds ,dkad vkdkj esa rqyukRed ifjorZu] ml 

oLrq dh fod̀fr (Strain) dgykrh gSA 
 

fod̀fr = 
∆ 𝐿

𝐿
    

 

∆𝐿 = yEckbZ eas ifjorZu 

𝐿 = ewy yEckbZ 

 

çR;kLFkrk xq.kkad@gqd dk fu;e  

 çfrcy rFkk fod̀fr dk vuqikr fu;arkd gksrk gSa] 

bls çR;kLFkrk xq.kkad dgrs gSA 

E = 
izfrcy

fod`fr

 

bls gh gqd dk fu;e Hkh dgrs gSA 

tgk¡ E = çR;kLFkrk xq.kkad (Modulus of Elasticity)  

 SI ek=d = U;wVu@ehVj
2
 ;k ikLdy 

 CGS ek=d = Mkbu@lseh
2
 

 

 

;ax çR;kLFkrk xq.kkad  

 fod̀fr rFkk çfrcy vuqnS/;Z gks rks çR;kLFkrk xq.kkad 

dks ;ax çR;kLFkrk xq.kkad ′𝛾′ dgrs gSaA 

;ax çR;kLFkrk xq.kkad = vunq S/;Z izfrcy 

vunq S/; Z  fod`fr

 

^^dBksjrk** dks ;ax çR;kLFkrk xq.kkad }kjk n'kkZ;k tkrk 

gSa vFkkZr~ dksbZ inkFkZ fdruh vklkuh ls eksMk ;k [khapk 

tk ldrk gS] bldk irk ;ax çR;kLFkrk xq.kkad }kjk irk 

pyrk gSa A 

dqN inkFkZ c<+rs ;ax çR;kLFkrk xq.kkad ds Øe esa 

fuEufyf[kr gSa & 
 

jcj (Rubber) ;ax çR;kLFkrk 

xq.kkad c<+rs 

gq, Øe esa 

vFkkZr~ 

dBksjrk 

¼Stiffness½ 
c<+rs gq, Øe 

esaA 

uk;ykWu (Nylon) 

ydM+h (Wood) 

vfLFk (Bone) 

lhlk (Glass) 

,Y;wehfu;e (Aluminium) 

nk¡r dk busey (Tooth Enamel) 
ihry (Bronze) 

VkbVsfu;e (Titanium) 

LVhy (Steel) 

VaxLVu (Tungsten) 

xzkQhu (Graphene) 

ghjk (Diamond) 

dkCkkZbu (Carbyne) 
 

uksV& ,d gh inkFkZ ls cus fofHkUu yackÃ ds rkjksa dks 

,d leku Hkkj ¼cy½ ls [kÈpk tk, rks lcls yacs rkj esa 

gqÃ of̀) lokZfèkd gksxh] tcfd lcls NksVs rkj esa U;wure 

of̀) gksxhA  
 

vk;rukRed çR;kLFkrk xq.kkad (Bulk Modulus of 
Elasticity) - 
 

B = 
vfHkys[k izfrcy

vk; ru fod`fr

  ΔPV

AΔV
 

V = vk;ru esa ifjorZu 

V =  izkjfEHkd vk;ru 

 bldk eku xSlksaa ds fy, de ,oa nzoksa o Bkslksa ds fy, 

cgqr vf/kd gksrk gSaA 

 iw.kZr% n<̀ fi.Mksa ds fy, ;ax o vk;rukRed 

çR;kLFkrk xq.kkad dk eku vuUr gksrk gSaA 
 

 

 

 

 

 

6



 

                                                                                                   
 

laihM~;rk (Compressibility) 
 inkFkZ ds vk;rukRed çR;kLFkrk xq.kkad ds O;qRØe 

dks ml inkFkZ dh laihM~;rk dgrs gSA 

 xSlksa dh laihM~;rk cgqr vf/kd rFkk nzoksa o Bkslksa dh 

laihM~;rk dkQh de gksrh gSA ftlesa ^^nzo oLrq** ds 

fy, laihM~;rk ^^'kwU;** gksrh  gSaA  
 

n<̀+rk xq.kkad 

bls 𝜂 ¼bZVk½ ls çnf”kZr djrs gS A 

𝜂 = vi:i.k çfrcy@vi:i.k fodf̀r 

 jcj dh vis{kk lhlk vfèkd çR;kLFk gS] D;ksafd blds 

,dkad {ks=Qy ij yxus okys cy ds dkj.k lhls esa 

mRiUu fo—fr jcj esa mRiUu fo—fr ds lkis{k cgqr 

de gksrh gSA  

 ty dh çR;kLFkrk ok;q ls vfèkd gksrh gS] D;ksafd 

çR;kLFkrk dk vk;ru] lEihM~;rk ¼Compressibility½ dk 

O;qRØe ¼Reciprocal½ gksrk gSA  

 ;fn fofHkUu inkFkks± dh Bksl xksfy;k¡ cukdj leku 

Å¡pkÃ ls fdlh dBksj Q'kZ ij fxjk,¡] rks Q'kZ ls 

Vdjkus ij ftl inkFkZ dh xksyh vfèkd Å¡ph mBsxh 

og mruh gh çR;kLFk gksxhA  

 jcj dh xksyh] xhyh feêh dh xksyh rFkk gkFkh&nk¡r 

dh xksyh vkfn esa gkFkh&nk¡r dh xksyh vfèkd çR;kLFk 

gksrh gSA  

 'kq) yksgk yphyk gksrk gS] çR;kLFk ugÈA bLikr 

yphyk rFkk çR;kLFk nksuksa gksrk gS] jcj dh vis{kk 

bLikr vfèkd çR;kLFk gksrk gSA 
 

i"̀B ruko 

 
cy

ì"B ruko 

yca kbZ

F

I
 

 

 SI ek=d = U;wVu@ehVj ;k twy@ehVj
2, CGS 

ek=d = Mkbu@lseh 

 i’̀B ruko ds dkj.k NksVh cw¡n xksyh; vkdkj esa fxjrh 

gSA nzo ds i`’B ruko dk eku nzo ds rki ij fuHkZj 

djrk gSA nzo dk rki c<us ij i`’B ruko ?kV tkrk 

gSA Økafrd rki ij i`’B ruko “kwU; gks tkrk gSA 
 

nSfud thou esa llatd cy 

 llatd cy ds dkj.k gh fdlh nzo dh cw¡nsa laidZ esa 

vkrs gh fey tkrh gS vkSj ,d cMh cw¡n cuk ysrh gSA  

 ty ls Hkhxh gqbZ nks IysVksa dks vyx&vyx djus ds 

fy;s muds v.kqvksa ds llatd cy ds fo:) dkQh 

cy yxkuk iMrk gSA 

 Bksl inkFkZ ,d fuf”pr vkd̀fr ds gksrs gS] D;ksafd 

Bksl ds v.kqvksa ds chp llatd cy dk eku dkQh 

vf/kd gksrk gSA 

 “khr oSfYMax (Cold welding) - bl izdkj dh oSfYMax 

esa /kkrqvksa dks e”khuksa }kjk bruk vf/kd nck;k tkrk 

gS] ftlls og vk.kfod ijkl esa vkdj ijLij fpid 

tk,¡A ,slk v.kqvksa ds chp llatd cy ds dkj.k gksrk 

gSA  

 

nSfud thou esa vklatd cy 

 fdlh oLrq crZu vkfn dk ty ls Hkhx tkuk vklatd 

cy dk mnkgj.k gSA 

 CySdcksMZ o pkWd ds d.kksa ds chp vklatd cy ds 

dkj.k gh fy[kuk laHko gks ikrk gSA 

 ikS/ks ds Årdksa rFkk ty ds v.kqvksa ds chp vklatd 

cy ds dkj.k gh ènk }kjk vo”kksf’kr ty ikS/ks ds 

'kh"kZ Hkkxksa rd ig¡qp ikrk gSA 
 

mnkgj.k  

 L;kgh ,oa dkxt ds chp vklatd cy L;kgh ds 

llatd cy dh vis{kk vf/kd gksrk gSA vr% fy[krs 

le; L;kgh dkxt ij fpid tkrh gS] ftlls fy[kuk 

lEHko cu tkrk gSA bl cy ds dkj.k gh CySd cksMZ 

ij pkWd ls fy[kus ij v{kj mHkj vkrs gSA 

 ty ls Hkhxh dk¡p dh IysV dks lq[kkus ds fy,  fdlh 

,sls inkFkZ ls iksaNrs gS] ftldk ty ds v.kqvksa ds fy, 

vklatd cy dk¡p dh vis{kk vf/kd gksrk gS] tSls & 

lw[kk [kqjnjk diMkA js”keh rFkk uk;ykWu diMs dk 

ty ds fy, vklatd cy de gksrk gS] vr% buls 

xhyh IysV dks vklkuh ls ugha iksaNk tk ldrk gSA 

vklatd cy ds dkj.k gh FkSfy;e (Thallium) dh 

ij[kuyh esa ikjk j[kus ij] ikjk uyh dh nhokj ls 

fpid tkrk gSA 
 

mnkgj.k 

 dk¡p dh IysV ty esa Mkyus ij blfy, xhyh gksrh 

gS] D;ksafd ty ds v.kq dk¡p ds v.kqvksa ls vklatd 

cy ds dkj.k fpid tkrs gSA 

 ty ls Hkhxh dk¡p dh nks fpidh IysVksa dks 

vyx&vyx djus esa ty ds v.kqvksa ds chp yxus 

okys llatd cy ds fo:) dkQh cy yxkuk iMrk 

gSA 
 

i"̀B ruko ls lacaf/kr ?kVuk,¡ 

 lkcqu ;k fMVjtsaV dks ty esa feykus ij ty dk 

i`’B ruko de gks tkrk gSA vr% lkcqu dk ?kksy 

diMksa ds mu NksVs&NksVs fNnzksa esa Hkh igq¡prk gS] tgk¡ 

“kq) ty ugha tk ldrkA blds ckn lkcqu o eSy ds 

d.k vkil esa vklatd cy ds dkj.k fpid tkrs gS 

vkSj diMs dks lkQ dj nsrs gSA 

 ;fn ?kksy dks FkksMk xeZ dj fn;k tk, rks i`’B ruko 

vkSj de gks tkus ds dkj.k ;g diMksa dh vkSj vPNh 

lQkbZ djrk gSA 
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 iryh lwbZ i`’B ruko ds dkj.k gh ikuh esa rSjrh jgrh 

gSA 

 lk/kkj.k ty dh vis{kk lkcqu ds ?kksy ls vf/kd cMs 

cqycqys cuk, tk ldrs gSA 

 fNMdko@Qqgkj ls BaMd mRiUu gksrh gSA 

 xeZ lwi dk i`’B ruko de gksus ds dkj.k ;g thHk 

ds vf/kd {ks=Qy ij QSyrk gSA vr% xeZ lwi BaMs 

lwi ls vf/kd Lokfn’V yxrk gSA 

 “ksfoax cz”k ds cky ikuh ls ckgj fudkyus ij vkil 

esa fpid tkrs gSA 

 fLFkj o “kkar ty dh lrg ij ePNjksa ds ykokZ rSjrs 

gS] tcfd ikuh esa rsy ;k dsjkslhu vkfn Mky nsus ij 

ykokZ ikuh esa Mwc tkrs gS rFkk “olu u dj ikus ds 

dkj.k ej tkrs gSA 

 ikjs dh NksVh&NksVh cw¡nsa i`’B ruko ds dkj.k xksykdkj 

jgrh gS] tcfd dqN cMs vkdkj dh cw¡nsa xq:Ro cy 

ds dkj.k piVh gksus yxrh gSA 

 rsy dk i`’B ruko ikuh dh vis{kk de gksrk gS] ;gh 

dkj.k gS fd rsy ikuh ds ry ij QSy tkrk gSA 

 fdlh cqycqys dk vkdkj mlesa Hkjh xSl ds ncko rFkk 

ikuh dh fQYe f=T;k rFkk eksVkbZ ij fuHkZj djrk gSA 

NksVs cqycqys esa xSl dk ncko] cMs cqycqys dh vis{kk 

vf/kd gksrk gS] vr% uyh esa ,d&nwljs ds laidZ esa 

yk, tkus ij NksVk cqycqyk vkSj NksVk rFkk cMk 

cqycqyk vkSj cMk gks tkrk gSA 

 

i"̀B dk Hkhxuk 

 ty ds v.kqvksa ls dk¡p dk i`’B Hkhx tkrk gSA ¼dkj.k& 

vklatd cy > llatd cy½ 

 dk¡p ls ikjk ugha fpidrk gSA 

¼dkj.k& llatd ty > vklatd ty½ 

 rsy ij Mkyh xbZ ty dh cw¡n fldqMdj xksyh ds 

:i esa o ty ij Mkyh xbZ rsy dh cw¡n NksVh&NksVh 

cw¡nksa ds :i esa QSy tkrh gSA 

¼dkj.k& rsy rFkk ty ds chp vklatd cy] ty ds 

llatd cy ls de] ysfdu rsy ds llatd cy ls 

vf/kd gksrk gSA½ 
 

dsf'kdkRo 

 ds'kuyh esa nzo ds Åij ;k uhps ncus dh ?kVuk dks 

^dsf”kdkRo* dgrs gSA 

 nzo dk ds”kuyh esa Åij p<us ;k uhps fxjus ds dkj.k 

nzo dk i`’B ruko gksrk gSA 

 ftu nzoksa ds fy, Li”kZdks.k vf/kddks.k gSa] os ds”kuyh 

esa uhps mrj vkrs gS rFkk ftu nzoksa ds fy, Li”kZdks.k 

U;wudks.k g S os ds”kuyh esa Åij p< tkrs gSA 

 nks nzoksa esa ftl nzo dk i`’B ruko T;knk gksxk] og 

ds”kuyh esa T;knk Åij p<sxkA 

 tks nzo dk¡p dks ugha fHkxksrs gS og dk¡p dh ds”kuyh 

esa uhps dh vksj fxjrs gS & tSls ikjk vkSj nzo tks 

dk¡p dks fHkxksrs gS] og ds”kuyh esa Åij p<rs gS] tSls 

dh tyA 

o [ksrksa esa fn;k x;k ty ikS/kksa o isMksa ds ruksa esa 

cuh vla[; ds”kufy;ksa esa Åij p<dj ikS/kksa o 

isMksa dh Vgfu;ksa o ifÙk;ksa rd ig¡qprk gSA 

o CysfMax isij L;kgh dks “kh?kz lks[k ysrk gS] D;ksafd 

blesa cus NksVs&NksVs fNnz ds”kuyh dh rjg dk;Z 

djrs gS A 

cjukSyh izes; 

 tc dksbZ nzo ;k xSl ,d LFkku ls nwljs LFkku rd 

/kkjk js[kh; izokg esa cgrk gS rks mlds ekxZ esa izR;sd 

fcUnq ij mlds ,dkad vk;ru dh dqy ÅtkZ vFkkZr~ 

nkc] xfrt ,oa fLFkfrt ÅtkZ dk ;ksx fu;r jgrk 

gSA 

 ftl LFkku ij nzo dk osx de gksrk gS ogk¡ nkc 

vf/kd gksrk gS rFkk tgk¡ osx vf/kd gksrk gSa] ogk¡ 

nkc de gksrk gSA  

 nSfud thou esa dbZ mnkgj.k ns[kus dks feyrs gSa 

tSls&vk¡/kh vkus ij ?kjksa NIij o Vhu dk mMuk] 

Qqgkjs ij xsan dk ukpuk] IysVQkWeZ ij [kMs O;fDr 

dk pyrh Vªsu dh rjQ fxj tkuk] nks ty;kuksa dk 

ikl esa vkus ij Vdjk tkuk vkfnA 

 cjukSyh izes; ̂ ^ÅtkZ&laj{k.k** ds fl)kar ij vk/kkfjr 

gS A 
 

vuqiz;ksx  

 osUpqjhehVj] cqUlu cuZj] dkcZu fQYVj iEi] eSXul 

izHkko rFkk ok;q;ku dh xfr cjukSyh izes; ij vk/kkfjr 

gS A 

 leku fn”kk esa vR;ar lehi xfr”khy clksa o ukoksa esa 

cjukSyh izes; ls muds e/; nkc de gks tkrk gS  o 

bl nkckUrj ds dkj.k os ,d&nwljs dh vksj [khap 

tkrh gS A 
 

eSXul izHkko 

 Vsful ;k fØdsV esa tc ckWy dks fLIku djkrs gS rks 

ckWYk ljy js[kk esa u pydj ,d oÙ̀kkdkj iFk ij 

pyrh gS] cjukSyh izes; ds vuqlkj xasn ds Åij 

ok;qnkc uhps dh vis{kk vf/kd gks tkrk gS] blh 

nkckarj ds dkj.k xasn ljy js[kk dh txg oØkdkj 

iFk ij pyrh gSA 

 vk¡/kh vkus ij ?kjksa ds NIij o Vhu dk mMuk] IysVQkWeZ 

ij [kMs O;fDr dk pyrh Vªsu dh rjQ fxj tkuk 

bR;kfnA  

 /keuh ds vanj fHkfÙk;ksa ij dksysLVªksy ;k dSfY”k;e 

yo.k ds teko ds dkj.k /keuh ladh.kZ gks tkrh gS  

/keuh ds bl ladh.kZ Hkkx esa jDr izokg dh xfr c< 

tkrh gS vr% /keuh dh fHkfÙk ij vanj dh vksj yxus 
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okyk nkc ckgj dh vksj ls yxus okys nkc ls de gks 

tkrk gS ftlls /keuh ladqfpr gksdj can gks tkrh gS 

ftl dkj.k ân;?kkr gks ldrk gSA 
 

';kurk (Viscosity) 
 

 fdlh nzo ;k xSl dh nks Øekxr ijrksa ds chp mudh 

vkisf{kd xfr dk fojks/k djus okys ?k"kZ.k cy dks ̂';kucy* 

dgrs gS rFkk rjyksa ds bl xq.k dks] ftlds dkj.k og 

fofHkUu ijrksa ds e/; vkisf{kr xfr dk fojks/k djrk gS] 

^';kurk* dgrs gSA ,d vkn”kZ rjy dh “;kurk ^”kwU;* 

gksrh gSA 

 “;kurk rjyksa ¼nzoksa ,oa xSlksa½ dk xq.k gSA ;g v.kqvksa 

ds e/; yxus okys llatd cyksa ds dkj.k gksrh gSA 

xSlksa esa nzoksa dh rqyuk esa “;kurk cgqr de gksrh gSA 

 rki c<us ij nzoksa dh “;kurk ?kVrh gS] ijUrq xSlksa 

dh “;kurk c<rh gSA 

 fdlh rjy dh “;kurk dks xq.kkad (Coefficient of 
Viscosity) }kjk ekik tkrk gSA bldk ek=d 

MsdkIokbt ;k Iokbtyh (PI) ;k ikLdy lsd.M gSA 

bls izk;% ‘’ ¼bVk½ }kjk n”kkZrs gSA 
 

lhekar osx (Terminal Velocity) 
 tc dksbZ oLrq fdlh rjy esa fxjrh gS rks izkjaHk esa 

mldk osx xq:Ro Roj.k ds dkj.k c<rk tkrk gS] fdarq 

dqN le; i”pkr~ og fu;r osx ls fxjus yxrh gSA 

bl osx dks gh oLrq dk ^lhekar osx* dgrs gSA 

 lhekar osx ds ckn eqDr :i ls fxjrh fdlh oLrq ds 

osx dk u c<uk okLro esa rjy dh “;kurk ds dkj.k 

gksrk gSA ;gh dkj.k gS fd o’kkZ dh cw¡nsa ok;qe.My esa 

,d fu;r osx ¼lhekar osx½ /kkj.k djus ds ckn mlh 

osx ls uhps vkrh gSA 
 

/kkjk js[kh; izokg (Streamline Flow) 
 nzo dk ,slk izokg ftlesa fdlh fu;r fcanq ij izokg 

dh pky o mldh fn”kk fuf”pr cuh jgrh gS] /kkjk 

izokg dgykrk gSA 

 /kkjk js[kh; izokg ds vf/kdre osx dks ̂Økafrd osx* dgrs 

gS vFkkZr~ /kkjk js[kh; izokg ds osx dh mPp lhek] ftlds 

ckn nzo dk izokg /kkjk js[kh; u gksdj fo{kqC/k gks tk,] 

^Økafrd osx* dgykrh gSA 

 ;fn nzo izokg dk osx Økafrd osx ls de gksrk gS rks 

izokg mldh “;kurk ij fuHkZj djrk gS] tcfd 

Økafrd osx ls vf/kd gksus ij ?kuRo ijA  
mnkgj.k& TOkkykeq[kh ls fudyus okyk ykok vR;f/kd 

xk<k ¼T;knk ';kurk½ gksus ds ckn Hkh rsth ls cgrk 

gS] D;ksafd ?kuRo vis{kkd̀r de gksrk gS vkSj ?kuRo gh 

osx dks fu/kkZfjr djrk gSA 

 

 

 

 

nkc (Pressure) 
 

oLrq ds izfr ,dkad {ks=Qy ij yxus okys cy dks nkc 

dgrs gSA 

 nkc ,d vfn”k jkf”k gSA 

nkc ¼P½ ¾ 

  cy ¼F½ 

{ks=Qy (A) 

 nkc dk ek=d & U;wVu@ehVj 
2
 ;k ikLdy (Pa) 

 

1 Pa ¾ 1 U;wVu izfr oxZ ehVj 

 nkc nks dkjdks ij fuHkZj djrk gSA 

o yxk;s x;s cy ij 

o lrg ds {ks=Qy ij  

 ;fn nks lrgksa dk {ks=Qy leku gks] rc vf/kd cy 

yxkus ij vf/kd nkc mRiUu gksxkA ;fn leku cy 

yxk;k tkrk gS rks vf/kd {ks=Qy okyh lrg ij de 

nkc mRiUu gksxkA 

1
P

A
  

1 1 2
1 1 2

2

F M LT
P M L T

A L


    

 

mnkgj.k  

 dhy dk fljk uqdhyk gksukA 

 pkdw dh uksd dk uqdhyk gksukA 

 ryokj dh /kkj dk iryk ;k iSUkk gksukA 

 Hkkjh okgukas ds Vk;j eksVs o pkSMs+ cuk;s tkrs gS rkfd 

bu ij okgu ds Hkkj cy ds dkj.k yxus okys nkc 

dks de fd;k tk ldsaA 

 nkc dh foek  
 

uksV& fdlh oLrq ds Åij mldh lrg ds yEcor~ yxk 

gqvk cy iz.kksn (Thrust) dgykrk gSA iz.kksn cy dk 

ek=d U;wVu gSA 

ok;qe.Myh; nkc (Atmospheric Pressure)  

 fdlh fcUnq ij ok;qe.Myh; nkc ml fcUnq ds ,dkad 

vuqizLFk dkV okys {ks=Qy ij ml fcUnq ls ok;qe.My 

ds “kh’kZ rd dk ok;q LrEHk ds Hkkj ds cjkcj gksrk gSA 

 leqnz ry ij ;g 1-013  105 ikLdy (Pa) gksrk 
gSA 

 1 ok;q e.Myh; nkc (1atm) = 776 mm of Hg ;k 76 

cm of Hg 
 

1 Bar = 105 N/m2 = 105 ikLdy 

 

1 cm of Hg = 1.33  103 N/m2  

 
 

9



 

 

jlk;u foKku 

  

47



 

 

HkkSfrd ,oa jklk;fud ifjorZu 

(i) HkkSfrd ifjorZu 

 HkkSfrd ifjorZu esa] inkFkZ ds HkkSfrd xq.kksa tSls vkdkj] 

vkeki vFkkZr~ lkbt] jax vkSj voLFkk esa ifjorZu gks 

tkrk gSA lkekU;r% ;g mRØe.kh; (Reversible) gS 

vFkkZr~ vfHkfØ;k dh n”kkvksa dks cnydj iqu% ewy 

inkFkZ izkIr fd;k tk ldrk gSA bl izdkj ds ifjorZu 

esa dksbZ u;k inkFkZ ugha curk gSA inkFkZ dh ,d 

voLFkk ls nwljh voLFkk esa ifjorZu tSls & ty dk 

ok"ihdj.k] cQZ dk fi?kyuk] ty dk teuk] ty 

dk mcyuk] cknyksa dk cuuk] fLizax dks [khapuk vkfn 

HkkSfrd ifjorZu ds mnkgj.k gSA 

 uhys jax ds dkWij lYQsV fØLVyksa dks xeZ fd, tkus 

ij budk uhyk jax yqIr gks tkrk gS] ,slk blfy, 

gksrk gS fd fØLVyksa esa ls ty ds v.kqvksa ds yqIr gks 

tkus ds dkj.k gksrk gSA “osr fØLVy ty ds lEidZ 

esa vkdj iqu% uhys gks tkrs gSaA 

     4 2 4 2CuSO .5H O CuSO 5H O xeZ

uhyk 'ors

 

 HkkSfrd ifjorZuksa ds y{k.k fuEu izdkj gSa& 

1- HkkSfrd ifjorZuksa esa ewy inkFkZ ds fof”k"V xq.kksa 

esa ifjorZu ugha gksrk gS vFkkZr~ inkFkZ dh 

jklk;fud iz—fr ugha cnyrh gSA 

2- HkkSfrd ifjorZu izk;% vLFkk;h gksrs gSaA ;g 

izfØ;k dsoy rHkh rd gksrh gS] tc rd  izfØ;k 

dk dkj.k jgrk gS vFkkZr~ izfØ;k dk dkj.k 

lekIr gks tkus ij izfØ;k mRØfer gks tkrh gS 

vFkkZr~ HkkSfrd ifjorZu mRØe.kh; gksrs gSaA 

mnkgj.k 

 ikuh (H2O) dk cQZ esa] cQZ dk ikuh esa vkSj ikuh 

dk ok"i esa cnyukA 

 lksus dk fi?kyukA 

 dk¡p dk VwVukA 

 la?kuu] vklou o m/oZikruA 

 jcj dk f[kapukA 

 ekse dk fi?kyukA 

 yksgs dh dhy dks xje djukA 

 phuh o ckyw dks ty esa ?kksyukA 

 ckny dk cuukA 
 

mRØe.kh; 

vx

i'p

z
vfHkdkjd mRikn

¼cQZ½ ¼ty½
 

 

(ii) jklk;fud ifjorZu (Chemical Changes) 
 og ifjorZu ftlesa ,d vFkok ,d ls vf/kd u, 

inkFkZ curs gSa vFkkZr~ ewy inkFkZ dk vkUrfjd vkf.od 

la?kVu fo—r (Deformed) gks tkrk gS] jklk;fud 

ifjorZu dgykrk gSA 

 uhys dkWij lYQsV fØLVy dks xeZ djus ij loZizFke 

;g lQsn jax ds dkWij lYQsV (CuSO4) esa ifjorZu 
gks tkrk gS] rRi”pkr~ vkSj vf/kd xeZ djus ij ;g 

dkys D;wfizd vkWDlkbM (CuO)  esa ifjorZu gks tkrk 

gSA 

2

230 C 720 C
4 2 4 35H O

CuSO .5H O CuSO CuO SO 


  

uhyk dkyk
 

 jklk;fud ifjorZuksa ds y{k.k fuEu izdkj gS & 

1. jklk;fud ifjorZuksa esa inkFkZ ds xq.k cny tkrs 

gSa vFkkZr~ inkFkZ dh jklk;fud iz—fr cny tkrh 

gSA 

2. jklk;fud ifjorZu izk;% LFkk;h gksrs gSaA ifjorZu 

dk dkj.k gVkus ij izfØ;k mRØfer ugha gksrh 

vFkkZr~ ;s vuqRØe.kh; gksrs gSaA 

3. jklk;fud ifjorZuksa esa ÅtkZ ifjorZu] HkkSfrd 

ifjorZuksa dh vis{kk—r vf/kd gksrs gSaA bu 

ifjorZuksa esa cgq/kk Å"ek] izdk”k vkfn fudyrs gS a 

o vo”kksf"kr gksrs gSaA 

4. jklk;fud ifjorZuksa esa dqN ?kVuk,¡ tSls & /ofu 

mRiUu gksuk] xa/k esa ifjorZu ;k dbZ xa/k dk 

cuuk] jax esa ifjorZu] fdlh xSl dk cuuk ;k 

vo{ksi dk cuuk gks ldrh gSaA 

mnkgj.k 

 ikS/kksa esa izdk”k la”ys"k.k gksuk ¼CO2) vkSj H2O dk 

Xywdkst esa ifjorZu½ 

 dks;ys dk tyuk 

 ydM+h dk tyuk 

 nw/k ls ngh dk cuuk 

 yksgs ij tax yxuk 

 ngu 

 fd.ou 

 Qyksa dks dkVuk ¼lso dks dkVuk½ 

 ckyksa dk lQsn vkuk 

 nw/k dk QVuk 

 eksecÙkh dk tyuk ¼;fn fodYiksa esa HkkSfrd o 

jklk;fud nksuksa gks rks nksuksa djsa D;kasfd eksecÙkh 

tyrh gS rFkk ekse fi?kyrk gS½ vkfnA 

nw/k ⟶ ngh      ¼vuqRØe.kh;½ 

 eSXuhf”k;e fjcu] dks;yk] ydM+h o ifÙk;ksa dk tyuk 

 Qyks dk iduk 

 ty dk fo|qr vi?kVu 

 lw;Z ls izdk”k 

 vkWDlhdj.k&vip;u 
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/kkrq] v/kkrq ,oa buds çeq[k ;kSfxd 

/kkrq v/kkrq 

/kkrq,¡ Bksl] dBksj gksrh 

gaSA 

nzo /kkrq - Hg edZjh 

¼Room Temperature 

25°C ij½ 

Hg dk xyukad = -39°C 

FkksM+s vf/kd rki ij nzo 

/kkrq -Cs, Ga 

Cs ,oa Ga gFksyh ij j[kus 

ij fi?ky tkrh gSA 

v/kkrq,¡ lkekU;r% xSl 

gksrh gSaA 

Bksl v/kkrq = ghjk] 

vk;ksMhu] lYQj 

QkLQksjl]  

nzo v/kkrq & czksehu 

/kkrqvksa esa vk?kkro/kZuh;rk 

(Malleability) ;k rU;rk 

(Ductility) dk xq.k ik;k 

tkrk gSA 

Max Ductility-  

1. Au ¼lksuk½] 2.Ag ¼pk¡nh½ 

v/kkrq,¡ pksV djus ij 

fc[kj tkrh gaSA 

bls Hkaxqj iz—fr (Brittle 

Nature) dgrs gSaA 

mnkgj.k& dks;yk 

/kkrq lkekU;r% fo|qr dh 

lqpkyd gksrh gSaA 

pk¡nh] rk¡ck] ,Y;wehfu;e 

v/kkrq& fo|qr dh 

dqpkyd gksrh gSaA 

viokn& xzsQkbV 

lqpkyd gSA 

/kkrq,¡ e dks R;kxrh gSa ,oa 

/kuk;u cukrh gaSA 

v/kkrq,¡ e dks xzg.k 

djds _.kk;u cukrh 

gSA  

/kkfRod ped ikbZ tkrh 

gSA 

tSls fd Ag, Au, Pt, Cu 
vkfnA 

v/kkrqvksa eas ped ugha 

ikbZ tkrh gSA 

viokn& pednkj 

v/kkrq&ghjk] vk;ksMhu] 

lQsn QkLQksjl 

/kkrq vkWDlkbM&{kkjh; 

gksrs gSaA 

v/kkrq 

vkWDlkbM&vEyh; gksrs 

gSaA 

 

,sls vkWDlkbM tks vEyh; rFkk {kkjh; nksuksa gks mls 

mHk;/kehZ (Amphoteric) dgrs gSaA 

mnkgj.k& Al2O3, ZnO2, H2O 
 

/kkrq 
Na (Sodium) - Natrium (11-Na-23) 

 bysDVªkWfud foU;kl&1s2,2s2,2p6,3s1
  

 la;kstdrk $1 gksrh gSA 

 lksfM;e dks dSjkslhu esa j[kk tkrk gSA ¼lksfM;e ds 

vykok iksVsf'k;e dks Hkh dSjkslhu esa j[kk tkrk gSA½ 

 ok;q o ty ds lkFk fØ;k djds ;g ty mBrk gSA 

 lksfM;e ,oa yhfFk;e ty ls gYdh /kkrq,¡ gSa vr% 

ty ij rSjrh gSaA  

 lksfM;e dks dkLVuj@Down’s Process fof/k }kjk 

izkIr fd;k tkrk gSA 

 Liquid lksfM;e dk iz;ksx&ukfHkdh; fj,DVj ,oa 

'khryu esa gksrk gSA 

 Sodium Lamp ihys jax dk izdk'k mRiUu dj ldrs 

gaSA 

 lksfM;e ,oa iksVsf'k;e dks pkdw ls dkVk tk ldrk 

gSA 

lksfM;e DyksjkbM (NaCl) 
 bldks Table Salt Hkh dgrs gSaA 

 bls lk/kkj.k yo.k ;k ued dgrs gSaA 

 xeZ ikuh eas ued feykus ij i`"B ruko c<+ tkrk 

gSA 

 ued ,oa cQZ dk feJ.k fgedkjh feJ.k dgykrk 

gSA Å"ek'kks"kh vfHkfØ;k }kjk feJ.k dk rki vR;Ur 

de gks tkrk gS ftlls cQZ tYnh te tkrh gSA 

 lM+dksa ij teh gqbZ cQZ gVkus ds fy, ued dk 

iz;ksx fd;k tkrk gSA 

lksfM;e dkcksZusV (Na2CO3) 
 futZy lksfM;e dkcksZusV dks lksMk ,s'k dgk tkrk 

gSA 

 Na2CO3.10H2O ¼MsdkgkbMªsV lksfM;e dkcksZusV½ 

/kkou lksMk (Washing Soda) dgykrk gS vFkkZr~ 

lksfM;e dkcksZusV dk iz;ksx ty dh dBksjrk de 

djus esa fd;k tkrk gSA 
 

lksfM;e ckbdkcksZusV (NaHCO3) 
 bls [kkus dk lksMk@ehBk lksMk@casfdax ikmMj dgrs 

gSaA 

 NaHCO3 ¼lksfM;e ckbdkcksZusV½ ,d izfr vEy gS tks 

Acidity dks de djrk gSA 

 NaHCO3 dk iz;ksx vfXu'keu esa iz;ksx fd;k tkrk 

gSA 

 Fire Brigade - Solid CO2/Dry Ice dk Hkh iz;ksx fd;k 

tkrk gSA 

 ENO Qy yo.k esa lksfM;e ckbdkcksZusV dk iz;ksx 

fd;k tkrk gSA 

 lksfM;e ckbdkcksZusV dk iz;ksx csdjh izksMDV~l tSls 

fd isLVªh] dsd] fiTtk vkfn cukus esa rFkk jksfV;k¡] 

ckfV;k¡ vkfn dh fldkbZ vPNs ls gks] blds fy, 

feyk;k tkrk gSA 
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lksfM;e gkbMªksDlkbM (NaOH) 
 bls dkfLVd lksMk@nkgd lksMk dgrs gSaA 

 lcls izcy {kkj - NaOH (pH = 14) 

 bldk iz;ksx dBksj lkcqu ¼diM+s /kksus ds lkcqu½ 

cukus esa rFkk isVªksfy;e inkFkksZa ds 'kqf)dj.k esa fd;k 

tkrk gSA Na2SO4.10H2O - lksfM;e lYQsV Msdk 

gkbMªsV&bls Xykscj lkYV dgk tkrk gSA 

 Na2B4O7.10H2O - lksfM;e esVk cksjsV Msdk 

gkbMªsV@lksgkxkA 

 mi;ksx& peM+s dk 'kqf+)dj.k] eksecÙkh m|ksx] ty 

ds 'kqf)dj.kA 

 Na2S2O3.5H2O & ¼lksfM;e Fkk;ks lYQsV&gkbiks½A 

 iz;ksx&QksVksxzkQh eas LFkkbZdkjd ,oa ,UVhDyksj ds 

:i esa 

 NaNO3 - lksfM;e ukbVªsVA 

 bls fpyh lkYVihVj ;k fpyh 'kksjk dgrs gSaA 

eSXuhf'k;e Mg (12-Mg-24) 
 bysDVªkWfud foU;kl&1s2, 2s2, 2p6, 3s2

  

 la;kstdrk = +2 gksrh gSA 

 ;g ,d {kkj ènk /kkrq gSA 

 Mg /kkrq DyksjksfQy esa ikbZ tkrh gSA 

 Mg ;k DyksjksfQy dh deh gksus ij&jatdghurk 

(Albinism) jksx gksrk gSA 

 Mg /kkrq dk lcls vPNk v;Ld = dkusZykbV 

(Kcl.mgCl2.6H2O)A 

 Flash Light esa eSXuhf'k;e fjcu dk iz;ksx djrs gSaA 

lkFk esa ukbVªkstu (N2) xSl dk iz;ksx fd;k tkrk 

gSA 

eSXuhf'k;k&eSXuhf'k;e vkWDlkbM (MgO) 

 ;g cgqr T;knk dBksj gksrk gSA 

 blesa mPp rki dks lgu djus dh {kerk cgqr T;knk 

gksrh gS (2000°)A 

 bldk iz;ksx bZaVksa dh HkÍh dh Hkhrjh nhokj cukus esa 

fd;k tkrk gSA 

eSXuhf'k;e gkbMªksDlkbM@feYd vkWQ eSXuhf'k;k 
Mg(OH)2 

 pH = 10 

 iz;ksx&izfr vEy ds :i esa ¼,flfMVh nwj djus eas½A 

 

,Ile@bIle yo.k & eSXuhf'k;e lYQsV 

MgSO4.7H2O  

nLr jksduk ¼nLrkoj½A 

 

 

 

eSXuhf'k;e vYok & (Mg(OH)2.MgCO3.3H2O) 

mi;ksx - Anta Acid izfr vEy ds :i esaA 

lksjsy lhesaV & (MgCl2.5MgO.xH2O) 

dSfY'k;e~ Ca-Calcium (20-Ca-40) 

 bysDVªkWfud foU;kl& 1s2,2s2,2p6,3s2,3p6,4s2
 

 la;kstdrk = + 2 

v;Ld 

I. CaCO3 (dSfY”k;e dkcksZusV) – pwuk iRFkj 

II. Ca3(PO4)2  (dSfY”k;e QkLQsV) - QkLQksjkbV 

 Ca dks vxj gok esa [kqyk NksM+ fn;k tk, rks ;g 

CaO ;k Calcium Oxide cuk ysrk gS ftlls bldh 

ped Qhdh iM+ tkrh gSA 

fcuk cq>k pwuk&fDod ykbe (CaO-Calcium Oxide 
 CaO + H2O = Ca(OH)2 

 ;g lhesaV dk izeq[k Hkkx gS & CaO (50-60%) 
 

cq>k gqvk pwuk  (Ca(OH)2-Calcium Hydroide - 

(Slaked Lime) 

 iku ds iÙks ij] rEckdw ds lkFk ,oa ?kjksa dh iqrkbZ 

esa bldk iz;ksx gksrk gSA 

 bldk mi;ksx feÍh dh vEyh;rk nwj djus esa Hkh 

fd;k tkrk gSA 

[kfM+;k@laxejej@pwuk iRFkj (CaCO3 Calcium 

Carbonate) 

 v.Ms dk dop CaCO3 dk cuk gksrk gSA 

 eksrh - CaCO3 $ ,jsuksekbV $ dksfp;ksfyu izksVhuA 

 ?kksa?ks dk dop] 'ka[k] lhih vkfn dSfY'k;e dkcksZusV 

ds cus gksrs gSA 

 CaCO3 + H2O = Ca(OH)2 + CO2 

 [kfM+;k ;k dyh dks ikuh esa Mkyus ij dSfY'k;e 

gkbMªkWDlkbM dk fuekZ.k gksrk gS ,oa dkcZu 

MkbvkWDlkbM xSl ds dkj.k cqycqys fudyrs gSaA 

dSfY'k;e QkLQsV@QkLQksjkbV (Ca3(PO4)2  

 ;g nk¡rksa ,oa gfÏ;ksa dk izeq[k ?kVd gSA 

 VwFkisLV esa FkksM+h ek=k esa Ca3(PO4)2 ik;k tkrk gSA 

 

ftIle ¼dSfY'k;e lYQsV MkbgkbMªsV½ 
(CaSO4.2H2O) 

 lhesaV ds teus dh nj dks ftIle /khek dj nsrk gSA 

 moZjd@[kkn ds :i esa ¼feÍh dh vEyh;rk dks de 

djrk gS½A 
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IykLVj vkWQ isfjl  

(OP - 2CaSO4.H2O Or CaSO4.H2O) 

 ftIle dks 120°C ij xeZ djus ij& CaSO4.H2O-

Plaster of Paris (POP) dk fuekZ.k gksrk gSA 

 IykLVj vkWQ isfjl dks ftIle dk gseh gkbMªsV dgk 

tkrk gS ftldk mi;ksx ewfrZ;k¡ cukus esa] okWy iqV~Vh 

esa ,oa gfÏ;ksa dks tksM+us esa fd;k tkrk gSA 

dSfY'k;e dkckZbM (CaC2) 

 dSfY'k;e dkckZbM ls Qyksa dks mipkfjr djus ij 

,flfVyhu xSl dk fuekZ.k gksrk gS tks  

—f=e :i ls Qy idkus dk dk;Z djrh gSA 

 CaC2 + H2O ¼Qyksa ij½ & C2H2 

 C2H4 - ,fFkyhu ¼izk—frd :i ls Qy idkuk½A 

dSfY'k;e lkbukbM@lkbukekbM (CaCN2) 

 dhVuk'kh ds :i esa bldk iz;ksx fd;k tkrk gSA 

fojatd pw.kZ (Bleaching Powder - CaOCl2) 

 jax mM+kus esa] ty ds 'kqf)dj.k esa pwus ds ikuh esa 

Dyksjhu xSl izokfgr djus ij fojatd pw.kZ dk fuekZ.k 

gksrk gSA 

iksVsf'k;e (K) dsfy;e (19-K-39) 
 la;kstdrk = +1 gksrh gSA 

 iksVsf'k;e ,d vfrfØ;k'khy /kkrq gSA 

 iksVsf'k;e dks Hkh lksfM;e ds leku dSjkslhu esa j[kk 

tkrk gSA 

 iksVsf'k;e dks Hkh lksfM;e ds leku pkdw ls dkVk 

tk ldrk gSA 

 ikniksa esa ja/kzksa ds [kqyus can gksus ds fy, iksVsf'k;e 

/kkrq ftEesnkj gSA 

iksVsf'k;e gkbMªksDlkbM (KOH) 

 bldk mi;ksx ènq lkcqu@ugkus ds lkcqu cukus esa 

djrs gaSA 

yky nok@iksVsf'k;e ijeSaxusV (KMnO4) 

 ;g ,d izcy vkWDlhdkjd gSA 

 iz;ksx&ty ds thok.kquk'ku eas yky nok dk iz;ksx 

fd;k tkrk gSA 
 

,Y;qehfu;e - Al (13-Al-27) 

 bysDVªkWfud foU;kl - 1s2, 2s2, 2p6, 3s2, 3p1
 

 la;kstdrk = +3 

 Al dk lcls vPNk v;Ld – ckWSDlkbM (Bauxite) 

Al2O3.2H2O  

 ;g iz—fr esa lokZf/kd ikbZ tkus okyh /kkrq gSA 

 Al ,d izcy vipk;d gSA 

 Al dks ue ok;q esa NksM+ fn;k tk;s rks og Al2O3 

cukrk gSA 

mHk;/kehZ (Al2O3) 

 Al dk iz;ksx&bysfDVªd rkjksa esa] [kk| inkFkksZa esa 

yisVus ds fy, iUuh cukus esa djrs gSaA 

 Al dh feJ/kkrqA 

(i) Cu + Al & jksYM xksYM dgykrh gS ftldk 

mi;ksx ToSyjh@vkHkw"k.k@—f=e lksus ds :i essa 

djrs gSaA 

(ii) eSXusfy;e & Mg + Al (95%) 

(iii) M~;wjsyqfeu & Cu + Mg + Al (91-95%) + Mn 

 eSXusfy;e ,oa M~;wjsyqfeu dk mi;ksx ok;q;kuksa dk 

<k¡pk ,oa izs'kj dqdj dk <k¡pk cukus esa djrs gSaA 

jRu iRFkj (Gem Stone) 
 ekf.kD; ¼:ch½] uhye vkfn ,Y;qehfu;e ds 

vkWDlkbM ds cus gksrs gSaA 

 Al(OH)3 - Aluminium Hydroxide - Water proof 

clothes ty jks/kh diM+s cukus esaA 
 

fQVdjh ¼,ye½ 

 f}d yo.k gSA 

 K2SO4.Al2(SO4)3.24H2O 

 :f/kj dk izokg jksdus esa@ty dh dBksjrk nwj djus 

esa@dkxt m|ksx esa@peM+k m|ksx esa fQVdjh dk 

iz;ksx fd;k tkrk gSA 

,Y;qehfu;e lYQsV  Al2(SO4)3.18H2O 

 iz;ksx&gs;j lkYV] jaxkbZ] vfXu”keu] ,ye fQVdjh 

cukus esaA 

vk;ju (Fe-Iron/26-Fe-56) 
 fo'o esa nwljh lokZf/kd ek=k esa ikbZ tkus okyh /kkrq 

gSA 

 izeq[k v;Ld = gsesVkbV (Fe2O3)  

 pqEcdh; v;Ld & esXusVkbV (Fe3O4)  

 vU; v;Ld & flMsjkbM (FeCO3)  

 fyeksukbV & [FeO(OH) . n(H2O)]  

 Fe+2
 Qsjl - Blood ds gheksXyksfcu esa ik;k tkrk gSA 

 Fe+3 
& Qsfjd 

 Fe+4 
& ijQsjkbV 

 Fe+6 
& QsjsV 

 lcls fuEu dksfV dk yksgk & <yok yksgk (Cast 
Iron) ¼2-3% dkcZu v'kqf)½A 

 lcls vPNk yksgk & fiVok yksgk  

¼0.1 ls 0.25% dkcZu v'kqf)½A 
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 eksgj lkYV – (NH4)2.Fe(SO4)2.6H2O 

 yksgs dks okR;k HkÍh esa cukrs gSa & cseslj fof/k }kjkA 

Qsfjd DyksjkbM (FeCl3) 

 :f/kj ds 'kqf)dj.k esaA 

vk;ju ikbjkbVht (FeS2) 

 ew[kksaZ dk lksukA 

gjk FkksFkkQsjl lYQsV (FeSO4.7H2O) 

 jDro/kZd vkS"kf/k esa iz;ksx dh tkrh gSA 

 vk;ju dks ue ok;q@lk/kkj.k ty esa [kqyk NksM+ nsus 

ij tax yx tkrk gSA  

 (Fe2O3.xH2O) & QsjkslksQsfjd vkWDlkbM 

 vk;ju eas tax yxus ij mldk dqy Hkkj c<+ tkrk gSA 

 tax yxus ij 'kq) yksgs dh ek=k ?kV tkrh gSA 

 yksgs dks 'kq"d ok;q@vklqr ty ds mifLFkfr esa j[kus 

ij tax ugha yxrkA 

 tax yxuk jklk;fud ifjorZu gSA 

 yksgs dks tax ls cpkus ds fy, bls tLrs dh ijr 

p<+k nsrs gaS] ftls xSYosuhdj.k dgk tkrk gSA 

 yksgk ruq vEy vkSj {kkj ds lkFk dksbZ fØ;k ugha 

djrkA 

bLikr (Steel) 

 ;g ,d feJ /kkrq gSA 

 vfuok;Z ?kVd & Fe + Carbon (0.025-1.5%)A 

 vkStkj] pqEcd] e'khuksa ds iqtsZ] Vªsu dh iVjh] batu] 

rkj] pknj vkfn cukus esa djrs gSaA 

 bLikr dh osfYMax ugha gksrh gSA 

 dBksjrk ds fy, dkcZu feyk;k tkrk gSA 

Stainless Steel - Fe + C + Cr (15-18%) + Ni 

 tax fcYdqy ugha yxrkA 

 iz;ksx&crZu cukus esa] CysM cukus esaA 

 tax jksdus ds fy, Øksfe;e feyk;k tkrk gSA 
 

Nickle Steel - Fe + C + Ni 

iz;ksx&'kk¶V] dscy fx;j vkfn cukus esa 
 

eSaXkuht LVhy&vfr dBksj 

iz;ksx&Mªhy e'khu] frtksjh] Vªsu dh iVjh vkfn cukus esaA 

VaXkLVu LVhy (Tungsten Steel) 

High Speed ds dVkbZ ds vkStkj cukus esaA 
 

buokj 

 ;g ,d fudy LVhy gS ftldh izR;kLFkrk cgqr de 

gSA 

 ?kM+h ds isaMqye esa bldk mi;ksx fd;k tkrk gSA 

 

,fYudks (Fe + Al + Ni + Co) 
LFkkbZ pqEcd cukus esa ,fYudks feJ /kkrq dk mi;ksx fd;k 

tkrk gSA 

lhlk fo"kkDrrk (Plumbism) Pb (82-Pb-207) 
 lhls dh vf/kdrk ls lhlk fo"kDrrk (Plumbism) 

;k lVkZfuTe chekjh gksrh gSA  

 izeq[k v;Ld & xSysuk (Pbs)] fl:lkbV (PbCO3) 

 lhls dk dksbZ vi:i ugha gksrk gSA 

 lhlk fo|qr ,oa Å"ek dk dqpkyd gSA 

 lhlk cgqr de fØ;k djrk gSA 

 iz;ksx&fyifLVd] L;kgh] flanwj ¼jsM ysM½ vkfn cukus 

esa fd;k tkrk gSA 

 canwd dh xksyh (Pb + As) ysM o vklsZfud dh cuh 

gksrh gSA 'kjhj esa tgj ysM ds dkj.k QSyrk gSA 

 izlk/ku lkefxz;ksa esa ysM dk iz;ksx gksrk gSA 

 okguksa dh iznw"k.k tk¡p esa dkcZu o ysM dh mRlftZr 

ek=k dh tk¡p gksrh gSA 

 Pb3O4 - Red Lead&ekfpl dh rhyh esa yxk;k tkrk 

gSA 

 2PbCO3.Pb(OH)2 - White Lead ¼lQsnk½ 

 ¶;wt esa ysM ¼37%½] fVu ¼63%½ dk iz;ksx gksrk gS 

tcfd vkn'kZ ¶;wt fVu ds cuk;s tkrs gSaA 

flYoj Ag/Argentum (47-Ag-108) 

 flYoj@vtsZUVe@pk¡nhA 

 izeq[k v;Ld vtsZUVkbV ¼Ag2S - flYoj lYQkbM½ gSA 

 lkekU;r% cgqr de fØ;k'khy gSA 

 lkekU; ok;q] ueh] vknZzrk esa j[kus ij ok;q esa mifLFkr 

lYQj ls fØ;k djds Ag2S dk fuekZ.k gks tkrk gS 

ftlds dkj.k pk¡nh dkyh gks tkrh gSA 

flYoj vk;ksMkbM (Agl) 

 iz;ksx&—f=e o"kkZ esa fd;k tkrk gSA 

flYoj ukbVªsV@ywuj dkfLVd  (AgNO3) 

 pqukoh L;kghA 

 vfeV L;kgh 

 bls jaxhu cksry esa j[krs gSA 

 DyksjksQkWeZ dks Hkh jaxhu cksry esa j[kk tkrk gSA 

flYoj czksekbM (AgBr) 

QksVksxzkQh esa mi;ksxA 

flYoj DyksjkbM@gkWuZ flYoj (AgCl) 

iz;ksx&izdk'k laosnh dk¡p cukus esaA 

Au - vksje/Gold/lksuk (79-Au-197) 

 vR;Ur de fØ;k'khy /kkrq gSA 
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tho txr ¼ifjp; ,oa oxhZdj.k½ 

 ck;ksykWth “kCn dk “kkfCnd vFkZ lthoksa ds thou 

dk v/;;u djuk gSA 

 tho foKku (Biology) “kCn dk iz;ksx loZizFke ySekdZ 

¼Ýkal½ rFkk Vªsfojsul ¼teZuh½ us lu~ 1801 esa fd;kA 

 tho foKku dk Øec) Kku ds :i esa fodkl izfl) 

nk”kZfud vjLrw (384-322 bZ-iw-) ds dky esa gqvkA 

 vjLrw us loZizFke ikS/kksa ,oa tUrqvksa ds thou ds 

fofHkUu i{kksa ds fo’k; esa crk;kA 

 vjLrw dks tUrq foKku dk tud dgk tkrk gSA 

mUgksaus viuh iqLrd *fgLVksfj;k ,uhesfy;e* 

(Historia animalium) esa yxHkx 500 tUrqvksa dk 

o.kZu fd;k gSA 

 fFk;ksÝsLVl dks ouLifr foKku dk tud dgk tkrk 

gS] ftUgksaus *fgLVksfj;k IykaVsje* (Historia 

Plantarum) uked iqLrd fy[khA 

 fgIiksØsVl us ekuo ds jksxksa ij loZizFke fy[kk vr% 

mls ^fpfdRlk “kkL= dk tud* dgk tkrk gSA 

 Hkkjrh; dod foKku dk tud *bZ-ts- cVyj* dks 

dgk tkrk gSA 

 Hkkjrh; ikfjfLFkfrdh dk tud *jkenso feJk* dks 

dgk tkrk gSA 

 tho foKku dh fofHkUu “kk[kkvksa ds tud 

“kk[kk tud 

vk/kqfud ouLifr foKku 

(ModernBotany) 
yhfu;l 

vkuqokaf”kdh 

(Genetics) 
xszxj tkWu es.My 

vk/kqfud vkuqokaf”kdh 

(Modern Genetics) 
Vh-,p- ekWxZu 

dksf”kdk foKku 

(Cytology) 
jkWcVZ gqd 

ofxZdh 

(Taxonomy) 
yhfu;l 

dod foKku 

(Mycology) 
ekbdsyh 

thok.kq foKku 

(Bacteriology) 
Y;wosugkWd 

lw{e tho foKku 

(Microbiology) 
yqbZ ik”pj 

vk/kqfud Hkwz.k foKku okWUk cs;j 

ikni “kkjhfjdh 

(Plant Anatomy) 
,u- fxzd 

izfrj{kk foKku 

(Immunology) 
,MoMZ tsuj 

 tho foKku ls lacaf/kr egÙoiw.kZ fl)kar izfrikfnr 

djus okys oSKkfud 

fl)kar oSKkfud 

dkWfLed fl)kar fjpVj 

mRifjorZu g~;wxks Mh ozht 

dksf”kdk fl)kar “ykbMsu vk Sj “oku 

mikftZr y{k.kksa dh oa”kkxfr 

dk fl)kar 
ySekdZ 

izkd̀frd oj.k dk fl)kar MkfoZu 

iqujkof̀Ùk dk fl)kar gsdy 

vkuqokaf”kdrk dk xq.klw=h; 

fl)kar 
lVu ,oa cksosjh 

uo ySekdZokn LisUlj ,oa eSDMwxy 

uo MkfoZuokn MkWCtkWULdh 

Lor% tuuokn dk fl)kar okWu gsYekWUV 

 

thoksa esa ukedj.k dh f}uke i)fr  

 loZizFke vjLrw us tho&txr dks nks lewgksa esa vFkkZr~ 

ouLifr txr ,oa tUrq txr esa ck¡VkA 

 dSjksyl yhfu;l ¼LohfM”k oSKkfud½ us lu~ 1753 bZ- 

esa viuh iqLrd ÞflLVsek uspqjhÞ (Systema Naturae) 

esa lEiw.kZ tho&/kkfj;ksa dks nks oxksZa esa foHkkftr fd;k 

x;k gS & ikni txr (Plant Kingdom) rFkk tUrq 

txr (Animal Kingdom) esa foHkkftr fd;kA blfy, 

bUgsa vk/kqfud oxhZdj.k iz.kkyh dk firk (Father of 

Modern Taxonomy) dgk tkrk gSA 

 izR;sd tho/kkjh dk uke ySfVu Hkk’kk ds nks “kCnksa ls 

feydj cuk gSA igyk “kCn oa”k uke (Generic 

Name) ,oa nwljk “kCn tkfr uke (Species Name) 

dgykrk gSA  mnkgj.k & ekuo dk oSKkfud uke 

gkseks lsfi;Ul (Homo Sapiens) gS ftlesa gkseks ml 

oa”k dk uke gS ftldh ,d tkfr lsfi;Ul gSA 

 vk/kqfud tho foKku esa vkj-,p- ^fOgVsdj* ¼R.H. 

Whittaker½ ds ik¡p txr oxhZdj.k dks ekU;rk nh 

tkrh gSa A 

 fOgVsdj us thoks dks ^txr* uked ik¡p cMs+ oxksZ a esa 

ck¡Vk tks fuEu gSa & 

1- eksusjk 

2- çksfVLVk 

3- dod 

4- ikni 

5- tarq 
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eksusjk (Monera) 

 eksusjk txr esa lHkh izksdSfj;ksfVd tho vFkkZr~ thok.kq] 

lk;uks cSDVhfj;k ¼uhy&gfjr “kSoky½ rFkk 

vkdhZcSDVhfj;k lfEefyr fd, x, gSaA rUrqe; thok.kq 

blh txr ds Hkkx gSA 

 cSDVhfj;k esa iks’k.k dh fof/k Loiks’kh rFkk ijiks’kh gksrh 

gSA tSls & thok.kq] uhy gfjr “kSoky ,oa 

ekbdksIykTek vkfnA 

 dkyZ oksl us vius oxhZdj.k esa eksusjk txr~ dks 

vkdhZcSDVhfj;k vkSj ;wcSDVhfj;k esa ck¡V fn;kA 

 

izksfVLVk (Protista) 

 izksfVLVk txr esa fofo/k izdkj ds ,d dksf”kdh;] 

izk;% tyh; ;wdSfj;ksfVd tho lfEefyr fd, x, gSA 

 izksfVLVk txr eas ØkblksQkbV] Mk;uks¶ySftysV] 

;qfXyukWbM] voiad dod ,oa izksVkstksvk tSls ,d 

dksf”kdh; ;wdSfj;ksfVd tho/kkjh “kkfey fd, x, gSA 

buesa ySafxd rFkk vySafxd nksuksa izdkj dk tuu gksrk 

gSA  

 lcls cM+k ,d dksf”kdh; tho&,lhVscqysfj;k gSA 

 dqN tyh; thoksa eas gfjr xzfUFk;k¡ ,d tksM+h dh 

la[;k esa mifLFkr jgrh gaSA budk laca/k mRltZu ls 

gSA 

 ikni ,oa tUrq ds chp dh ;kstd dM+h ;qXyhuk blh 

txr esa gSA ;g nks izdkj dh thou i)fr iznf”kZr 

djrk gSA lw;Z ds izdk”k esa Loiksf’kr rFkk izdk”k ds 

vHkko eas ijiksf’krA 

 tSls & vehck A 
 

dod (Fungi) 

 v/;;u&ekbdksykWth (Mycology) 

 iap txr iz.kkyh ¼vkj- ,p- fOgVsdj½ esa dod 

(Fungi) dks ,d txr esa j[kkA 

 ;s cgqdksf”kdh;] ;wdSfj;ksfVd vi?kVd thoksa esa vkrs 

gSaA 

 dodksa dh dksf”kdk fHkfÙk ^dkbfVu* dh cuh gksrh gSA 

uksV & ^;hLV*&,d dksf”kdh; dod gSA 

[kkst & Y;wosugkWd 

mi;ksx& csdjh ds mRikn cukus esa 

lSdjksekblst lsjsfolh ¼;hLV½ }kjk ’kdZjk dk 

fd.oy djkdj ,Ydksgu dk mRiknu fd;k tkrk 

gSA 

 iks"k.k dh nf̀"V ls dod fo"keiks"kh gksrs gSaA 

          

 

iks"k.k dh nf̀"V ls dod 

 

  
 

 

er̀thoh       ijthoh             lgthoh 

 

 

 

  

  

  

  

 

dodksa dk egRo 

dod ds ykHk 

çfrtSfod ds :i esa 

 isfuflyhu izfrtSfod ¼,ysDtsaMj Iysfeax½ 

^isfuflfy;e uksVsVe* uked dod ls izkIr dhA 

 vU; izfrtSfod ¼,aVhck;ksfVd½ tks dodksa ls izkIr dh 

xbZA 

 xzhlks;ksQqfYou (Griseofulvin) 

 flQSyksLiksfju (Cephalosporin) 

 DyksjksekbflVhu (Chloromycetin) 

 bfjFkzksekblhu (Erythromycin) 

 jhQkekblhu (Rifamycin) 

[kk| inkFkksZa ds :i esa 

 ;hLV ¼lSdjksekblht lsjsfolh½  

& csdjh mRikn ds mRiknu esaA 

                 & ,Ydksgy ds fuekZ.k esaA 

                 & Vit. B Complex ds fuekZ.k esaA 

 e”k:e ¼,xSfjdl½ & izksVhu dk vPNk lzksr gSA 

csdjh m|ksx esa 

 ;hLV ¼lsdjksekblsl lsjsfolh½ dk iz;ksx csdjh 

mRiknksa tSls & dsd&isLVªh fuekZ.k] cszM fuekZ.k] 

fd.ou fØ;k esaA 

dkcZfud vEy izkIr djus esa 

 ySfDVd vEy & jkbtksil dod 

 flfVªd vEy & ,Lijftyl dod 

tSfod vuqla/kku esa 

 ykbdsu ¼lgthoh dod½&^lYQj* ;qDr ok;q iznw"k.k 

esa of̀) ugha djrk gSA 

 U;wjksLiksjk dod dk mi;ksx vkuqoaf”kdh ds iz;ksxksa 

esaA 

èr dkcZfud 

inkFkksZa ls 

iks"k.k izkIr 

djrs gaSA 

mnkgj.k& 

isfuflfy;e 

jkbtksil 

E;wdjA 

ltho ikniksa ,oa 

tUrqvksa ls viuk 

iks"k.k izkIr djrs 

gaSA 

mnkgj.k& 

iDlhfu;k 

vksfLVYxks 

,fiMeksZQkbVkWu 

 

nksuks tho ,d nwljs 

ij fuHkZj jgdj iks"k.k 

izkIr djrs gSA 

mnkgj.k& 

ykbdsu&dod ,oa 

'kSoky dk  lgthou 

ekbdksjkbtkA 
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ikS/kks ds iks"k.k esa 

 cgqr ls dod dodewyksa dk fuekZ.k djrs gaaSA ftuls 

cgqr ls ikni Hkwfe ls iks"k.k izkIr djrs gaSA tSls & 

ikbul] tSfe;k vkfnA 

QkbVksgkeksZau ds fuekZ.k esa 

 ^ftcjsfyUl* ikni gkekasZu tks ikniksa dh yEckbZ esa 

of̀) esa lgk;d gS Þ¶;wtsfj;e eksfuyhQkehZß ls rS;kj 

fd;s tkrs gaSA 

dodksa ls gkfu 

ikS/kks ds fofHkUu çdkj ds jksx 

 lQsn jLV jksx& ljlksa 

 <hyk LeV jksx& xsgw¡ 

 fdV~Vqq jksx& xsg¡w 

 jsM jkWV jksx& xUuk 

 fVDdk jksx& ew¡xQyh 

 okVZ jksx& vkyw 

 ysV CykbV jksx& vkyw 

 czkmu yhQ LikWV jksx& /kku 

 

euq";ksa esa fofHkUu izdkj ds jksx 

 jksx dod izHkkfor vax 

1

- 

nkn Vªk;dksMeksZQk;VkW

u 

Ropk esa 

laØe.k] 

[kqtyh ,oa 

tyuA 

2

- 

,FkyhV QqV VªkbdksQkW;VkWu iSjksa esa 

laØe.k 

3

- 

xatkiu Vhfu;kdsifVl flj esa 

xatkiu 

4

- 

,Lijftyksfl

l 

,Lijkftyl “olu esa 

dfBukbZ] ,y

thZ tSls 

y{k.kA 

5

- 

Vks:yksfll fØIVksdksdl 

fu;ksQkseSUl 

QsQM+ks esa 

laØe.kA 

fo"kkDrrk 

 jkbtksil] E;qdj vkfn dod [kk| inkFkksZa dks u"V 

dj nsrs gaSA tSls & ue cszM] jksVh] vkpkj] Qyksa es 

dod tky QSykdj u"VA 

uksV & ^,LiftZyl* dks ^iz;ksx”kkyk dh [kjirokj* 

dgrs gaS D;ksafd ;s lao/kZu ek/;e (Culture Medium) 

dks gh laØfer dj nsrh gSA 

 

 

LSD (Lyserigic Acid Diethylamide) 

 ^DySfDlsIl* uked dod ls LSD cuk;k tkrk gS tks 

foHkzeh (Hallucinogenic) inkFkZ gSA 

dk"B (Wood) dks u"V djus esa 

 ^ikWyhiksjl xsuksMekZ* uked dod o`+{kksa dh dk"B dks 

laØfer dj u"V dj nsrs gaSA 

egRoiw.kZ fcUnq 

ykbdsu 

 ;g “kSoky o dod ds e/; lgthou 

 ok;q iznw’k.k ds tSfod lwpd gksrs gS aA 

 Vq.Mªk lk;kse dh ouLifr gSA 

 lYQj MkbZvkWDlkbM (SO2) ds izfr laosnu”khy gksrs 

gSA 

 ^jkSlsyk* uked ykbdsu ls fyVel i= izkIr gksrk 

gSA 

 

 

 

 

 

 
  

 

 

 “kSoky o dod nksuksa dks ykHk gksrk gS bls 

lgksidkfjrk (Mutalism) dgrs gSaA 

Ikk'pqjhdj.k 

 yqbZ ik”pj ¼1860½ esa 

 tc fdlh is; inkFkZ dks fuf”pr rkieku ij fuf”pr 

vof/k rd xeZ djds mls thok.kqvksa ls eqDr j[kk tk 

ldrk gS ;g fØ;k ik”pqjhdj.k dgykrh gSA 

 62.8°C ij 30 feuV ;k 71.7°C ij 15 lsd.M rd 

nw/k dks xeZ dj ^nw/k dks ik”pqjhdj.k* fd;k tkrk 

gSA 

ekbdksIykTek Pleuro-Pneumonia Like Organism (PPLO)& 

 bZ- uksdkMZ vkSj bZ- jkWDl us [kkst dhA 

 thok.kqvksa ls Hkh NksVs vkdkj ds lcls NksVh dksf”kdkA 

 ,d dksf”kdh;] izksdSfj;ksfVd] lw{ere tho gSA 

 dksf”kdk fHkfÙk dk vHkko] vk—fr vfuf”prA 

 tho txr dk tksdj ¼cgq:ih tho½ dgykrk gSA 

 RNA o DNA nksuksa U;wfDyd vEy mifLFkrA 

 fdlh Hkh ,Utkbe ds izfr laosnu”khy ughaA 

 

 

 

vkJ;] Hkkstu 

ty] [kfut 

dod 'kSoky 
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ekbdksIykTek tfur jksx 

Note - 

lw{e tho 

 os tho ftudks euq"; ds }kjk uaxh vk¡[kkas ls ugha 

ns[k ldrk gSA ftudks ns[kus ds fy, lw{en”khZ ;a= 

dh vko”;drk iM+rh gS] mUgsa lw{e tho dgrs gSA 

ekbØksck;ksykWth ¼lw{etSfodh½ esa budk v/;;u 

fd;k tkrk gSA 

 lw{e thokas ds vUrxZr thok.kq] fo"kk.kq] dod] “kSoky 

vkfn tho vkrs gaSA 

 lw{etho loZO;kih gksrs gSaA ;s ènk] ty] ok;q] gekjs 

“kjhj ds vUnj ,oa vU; izdkj ds izkf.k;ksa rFkk ikniksa 

esa ik;s tkrs gaSA 

thok.kq (Bacteria) 

 [kkst&,UVksuh okWu Y;wosugkWd ¼1683½ 

 ukedj.k&,gjsucxZ ¼1829½ 

 cSDVhfj;ksykWth ds firk&,UVksuh okWu Y;wosugkWd 

 jkcVZ dksp us ÞteZ fl)kUrß (Germ Theory) dk 

izfriknu fd;k rFkk dkWysjk ,oa risfnd ds thok.kq 

dh [kkst dhA 

 yqbZ ik”pj }kjk nw/k ds ik”pqjkbts”ku rFkk jscht ds 

Vhds dh [kkst dh xbZA 

 thok.kq vius vkdkj ds vk/kkj ij lkr izdkj ds gksrs 

gSa& 

i. dksdl (Coccus)&   fcUnq tSls 

ii. cSflyl (Bacillus)&     NM+ tSls 

iii. Likbfjye (Spirillum)&   ygjnkj tSls 

iv. fcfcz;ks (Vibrio)&    

dksek tSlk&fcfcz;ks 

dkWysjk&gStk 

v. rUrqe; (Stalked)&   Stalk tSlk 

vi. dyh (Budding)& 

vii. ek;flfy;y@lw=or (Mycelial)& 

thok.kq ds lkekU; y{k.k 

 budh dksf”kdk fHkÙkh dkbfVu ,oa dksf”kdk f>Yyh 

izksVhu o QkWLQksfyfiM dh cuh gksrh gSA 

 vf/kdka”k thok.kq fo"keHkksth gksrs gaS ijUrq dqN Lo;aiks"kh 

Hkh gksrs gSaA tSls&izdk”k&la”ys"kh] jlk;u la”ys"khA 

 ;s ehlkslksEl (Mesosomes) }kjk “olu djrs gSaA 

 ;s èrksithoh ¼èr ikniksa ,oa tUrqvksa ls Hkkstu izkIr½ 

gksrs gSaA tSls&,flVkscSDVj thok.kq 

uksV& lgthoh thok.kq&jkbtksfc;e 

 buesa ySafxd tuu vuqifLFkr gksrk gSA ijUrq la;qXeu 

o :ikUrj.k }kjk ijkyaSfxd tuu gksrk gSA 

 ;s f}foHkktu }kjk vySfxd tuu djrs gSaA 

thok.kqvksa ds ykHk rFkk gkfu 

ykHkdkjh thok.kq 

 ,flVkscSDVj ,flVkb & fljdk ds fuekZ.k esaA 

 ukbVªhdj.k thok.kq & ,tksVkscSDVj] jkbtksfc;eA 

ukbVªkstu (N2) dks ikniksa dks igq¡pkus dk dk;Z djrs 

gSaA 

 ukbVªkslkseksukl ,oa ukbVªksdksdl thok.kq & ;s veksfu;e 

vk;u dh ukbVªkbV~l ls ifjofrZr djrs gSaA 

 ehFksukstsfud cSDVhfj;k&QkfeZd vEy o CO2 ls 

feFksu (CH4) dk fuekZ.k djrs gSaA 

 cSflyl oqYxsfjl&vehuks vEyksa dks veksfu;k esa 

ifjofrZr djrs gaSA 

 Ms;jh esa&LVªsIVksdksdl ySfDVl ,oa ySDVkscsflyl & 

;s thok.kq nw/k esa ikbZ tkus okyh ySDVksl “kdZjk dk 

fd.ou djds ySfDVd vEy cukrk gSA 

 rEckdw dh iÙkh esa lqxa/k ,oa Lokn c<+kus esa & 

esxkFksfu;e ekbdksdksdl 

 pk; dh ifÙk;ksa esa D;wfjax djus esa&^ekbdksdksdl 

dksUMhlsal* thok.kq }kjk pk; dh ifÙk;ksa ij fd.ou 

fØ;k }kjk D;wfjax fd;k tkrk gSA 

 izfrtSfod vkS"kf/k;ksa ds fuekZ.k esaA 

 L;qMkseksukl iqfjMk & ,d lqijcx thok.kq] ftldk 

fodkl  izks- vkuUn eksgu pØorhZ us fd;k] ty dh 

lrg ij QSys rsy dks lkQ djus esaA 

 

 

 

 

ekuo jksx ikni jksx tUrq jksx 

vizk—frd 

U;weksfu;k 

xUus dk 

/kkfj;k jksx 

i'kqvksa dk 'kks/k 

jksx 

 

'olu ra= jksx cSxu dk 

y?kqi.khZ jksx 

HksM+&cdjh 

dk ,sxsyLV~;k jksx 

 

'okluky 

laØe.k 

iihrs dk 

xqfPNr 'kh"kZ 

eqxksZa esa f'kjkuky 

'kks/k 

 

cU/;rk eDdk dk 

ckSuk jksx 

 

tuukax 'kks/k 

jksx 

vkyw dks 

dqphZle jksx 
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