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izR;kLFkrk vkSj ';kurk (ELASTICITY & VISCOSITY) 

———————————————————————————————————  
 çR;kLFkrk o vçR;kLFkrk 
 fdlh oLrq ds inkFkZ dk og xq.k ftlds dkj.k ;g viuk ewy foU;kl fQj ls çkIr dj ysrh gS (vFkkZr~ vkd`fr o 

vkdkj) tc ckº; fo:id cy gVk fy;k tkrk gS] rks ;g xq.k çR;kLFkrk dgykrk gSA fdlh oLrq ds inkFkZ dk og 
xq.k ftlds dkj.k oLrq viuk ewy foU;kl fQj ls çkIr ugha djrh tc ckº; cy gVk fy;k tkrk gSA ;g xq.k 
lq?kV~;rk (vçR;kLFkrk) dgykrh gSA  

 

 fo:id cy : ,d ckº; cy tks fdlh oLrq ij vkjksfir djus ij bldk vkdkj ;k vkÑfr ;k nksuksa ifjofrZr dj 
nsrk gSA fo:id cy dgykrk gSA 

 

 iw.kZ çR;kLFk oLrq :  tc fo:id cy gVk fy;k tkrk gS rks ;fn oLrq viuh ewy vkÑfr dks iw.kZr;k fQj ls çkIr dj 
ysrh gS rks ;g iw.kZ çR;kLFk dgykrh gSA pwafd dksbZ Hkh oLrq viuh ewy vkÑfr fQj ls iw.kZr;k ugha çkIr dj ldrh 
blfy, iw.kZ çR;kLFk oLrq dk fopkj dsoy dkYifud fopkj gSA DokVZt Qkbcj] iw.kZ çR;kLFk oLrq ds fudVre gSA 

 

 iw.kZ lq?kV~; (vçR;kLFk oLrq) : ,d oLrq iw.kZ vçR;kLFk dgykrh gS] ;fn ;g viuh ewy vkd`fr FkksM+h lh Hkh çkIr ugha 
djrh gks pkgs fo:id cy gVk fy;k tk;sA pwafd çR;sd inkFkZ fo:id cy gVkus ij vkaf'kd :i ls viuh ewy 
vkd`fr çkIr djrk gSA blfy;s iw.kZ lq?kV~; ¼vçR;kLFk½ oLrq dk fopkj Hkh ,d dkYifud fopkj gS  iSjkfQu osDl] 
xhyh feêh iw.kZ lq?kV~; ¼vçR;kLFk½ oLrq ds fudVre gSA 

 

 çR;kLFkrk dk dkj.k : ,d Bksl esa ijek.kq o v.kq bl çdkj O;ofLFkr gksrs gS fd çR;sd v.kq ij iM+kSlh v.kqvksa ds 
dkj.k cy yxrk gSA ;s cy vUrjk.kfod cy dgykrs gSA tc oLrq ij dksbZ fo:id cy vkjksfir ugha gksrk rc Bksl 
(vFkkZr~ oLrq) dk çR;sd v.kq bldh lkE;koLFkk fLFkfr esa gksrk gS vkSj Bksl ds v.kqvksa ds e/; vUrjk.kfod cy 
U;wure gksrk gSA 

 oLrq ij fo:id cy vkjksfir djus ij v.kq ;k rks ,d nwljs ds ikl vkrs gS ;k ,d nwljs ls nwj tkrs gSA blds 
ifj.kkeLo:i v.kq mudh lkE;koLFkk ls foLFkkfir gks tkrs gSaA nwljs 'kCnksa esa vUrjk.kfod cy ifjofrZr gks tkrs gS o 
v.kqvksa ij çR;ku;u cy mRiUu gksrs gSaA tc fo:id cy gVk fy;k tkrk gS] rks ;s çR;ku;u cy Bksl ds v.kqvksa dks 
mudh viuh lkE;koLFkk fLFkfr;ksa esa ykrs gS vkSj bl çdkj Bksl (;k oLrq) viuh ewy vkdf̀r fQj ls çkIr djrk gSA  

 

 çfrcy 

 tc oLrq ij fo:id cy vkjksfir fd;k tkrk gS rks oLrq ds vUnj leku çR;ku;u cy foijhr fn'kk esa mRiUu gksrk 
gSA oLrq ds çfr bdkbZ {ks=kQy ij çR;ku;u cy çfrcy dgykrk gSA 

    çfrcy = 
izR;ku;u cy

oLrq dk {ks = kQy
 = 

F

A
  

 çfrcy dh bdkbZ N/m2  gSA çfrcy rhu çdkj dk gksrk gSA 
 

1.  vuqnS/;Z ;k vfHkyEc çfrcy 

 tc oLrq ,d foeh; gS rks çfr bdkbZ {ks=kQy ij cy] vuqnS/;Z çfrcy dgykrk gSA 

 ;g nks çdkj dk gksrk gS :  (a) lEihM+u çfrcy  (b) ruu çfrcy 

   

ruu çfrcy

F/A F/AF/A F/A

lEihM+u çfrcy

 
 mnkgj.k :  
 (i) fp=k esa n'kkZ;s ,d Bksl xqVds ij fopkj djsaA ekuk F ml Qyd ij 

vkjksfir fd;k tkrk gS] ftldk {ks=kQy A gSA  dks nks ?kVdksa esa fo;ksftr 
djus ij : 

  Fn = F sin  vfHkyEc cy rFkk Ft = F cos  Li'kZ js[kh; cy dgykrk gSA   

    vfHkyEc (ruu) çfrcy =  nF

A
 = 

Fsin

A
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2.  Li'kZ js[kh; ;k vi:i.k çfrcy 

 ;g] oLrq ds i`"B ds Li'kZ js[kh; çfr bdkbZ {ks=kQy ij dk;Zjr çR;ku;u cy ds :i esa ifjHkkf"kr fd;k tkrk gSA 

mijksDr çnf'kZr fp=k ds lanHkZ esaA 

 Li'kZ js[kh; (vi:i.k) çfrcy =  tF

A
= 

Fcos

A


 

 çfrcy dk çHkko fo:i.k mRiUu djuk ;k vkdkj] vk;ru vkSj vkd̀fr esa ifjorZu djuk gSA (vFkkZr~ oLrq dk vfHkfoU;kl) 

3. vk;ru çfrcy : tc oLrq dh lEiw.kZ lrg ij] lrg ds yEcor~ cy dk;Zjr gksrk gS] rks 

çfr bdkbZ {ks=kQy ij dk;Zjr cy nkc dgykrk gSA nkc dk çHkko vk;ru ifjorZu djuk 

gSA oLrq dh lekaxrk ij fuHkZj djrs gq, oLrq dh vkd`fr cny Hkh ldrh gS vkSj ugha HkhA  

 

Example 1.  ,d fLFkj xqVds ij vuqnS/;Z çfrcy vkSj Li'kZ js[kh; çfrcy Kkr djksA 

 

Solution :  vuqnS/;Z ;k vfHkyEc çfrcy   l =
100sin30º

5 2
  = 5 N/m2 

    Li'kZ js[kh; çfrcy   t =  
100 cos 30º

5 2
=  25 3N/m  

Example 2.  
10


 lseh0 f=kT;k dh xksykdkj oLrq ij vk;ru çfrcy Kkr 

djks ;fn fiLVu dk {ks=kQy o nzO;eku Øe'k% 50 cm2 o  

50 kg gSA ;g xSl ls Hkjs ,d csyu esa gSA 

 fiLVu

xSl 

  

Solution :  pgas = a

mg
p

A
  = 

4

50 10

50 10




 + 1 × 105 = 2 × 105 N/m2 

   vk;ru çfrcy = pgas = 2 × 105 N/m2  

———————————————————————————————————   
 foÑfr  

 oLrq ds foU;kl (vFkkZr~ vkÑfr] yEckbZ ;k vk;ru) esa ifjorZu rFkk blds ewy foU;kl dk vuqikr fod̀fr dgykrk gSA 

 vFkkZr~        foÑfr  =  
foU; kl e sa ifjorZu

ewy foU; kl
  ;g bzZdkbZghu gSA  

 foÑfr ds çdkj  
 foÑfr rhu çdkj dh gksrh gS – 

 (i) vuqnS/;Z fod`fr : bl çdkj dh fodf̀r rc mRiUu gksrh gS tc fo:id cy oLrq dh yEckbZ esa ifjorZu djrk 

gSA ;g oLrq dh yEckbZ esa ifjorZu o ewy yEckbZ ds vuqikr ds :i esa ifjHkkf"kr fd;k tkrk gSA  

  L yEckbZ ds rkj ij fopkj djsa :  tc rkj dks cy F ds }kjk [khapk tkrk gS] rks ekuk rkj dh yEckbZ esa ifjorZu L gS]  

      vuqnS/;Z fod`fr,   =  
yEckb Z e sa ifjorZu

ewy yEckbZ
  ;k vuqnS/;Z fod`fr = 

L

L
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 (ii) vk;ru fod`fr : bl çdkj dh fod`fr rc mRiUu gksrh gS tc 

fo:id cy fp=k esa çnf'kZr oLrq ds vk;ru esa ifjorZu djrk gSA 

;g oLrq ds vk;ru esa ifjorZu o mlds ewy vk;ru ds vuqikr ds 

cjkcj gksrk gSA    

  ;fn V = vk;ru esa ifjorZu       V = ewy vk;ru  

  v  =  vk;ru fod`fr = 
V

V


 

 
 (iii) vi:i.k fodf̀r : bl çdkj dh fod`fr rc mRiUu gksrh gS tc fo:id cy oLrq dh vkd`fr esa ifjorZu djrk 

gSA ;g ml dks.k () ds :i esa ifjHkkf"kr gS ftlls fLFkj Qyd ds yEcor~ Qyd fp=kkuqlkj ?kwe tkrh gSA  

f
f

f

f

F

fLFkj Qyd    

  tan  ;k  = 
x

       

 gqd dk fu;e o çR;kLFkrk xq.kkad 

 bl fu;e ds vuqlkj] çR;kLFk lhek ds vUnj çfrcy] fodf̀r ds lekuqikrh gksrk gS  
 vFkkZr~ çfrcy  fodf̀r 

 ;k çfrcy = fu;rkad × fodf̀r ;k 
çfrcy
fod`fr

 = çR;kLFkrk xq.kkad  

 ;g fu;rkad çR;kLFkrk xq.kkad dgykrk gSA 

 bl çdkj çR;kLFkrk xq.kkad çfrcy o fod`fr ds vuqikr ds :i esa ifjHkkf"kr fd;k tkrk gSA 

 çR;kLFkrk xq.kkad oLrq ds inkFkZ dh çd`fr ij fuHkZj djrk gS vkSj bldh foekvksa (vFkkZr~ yEckbZ] vk;ru vkfn) ij 
fuHkZj ugha djrkA 

 ek=kd :  çR;kLFkrk xq.kkad dk Sl  ek=kd Nm–2 ;k ikLdy (Pa) gSA 

 

 çR;kLFkrk xq.kkad ds çdkj 

 fodf̀r ds laxr rhu çdkj ds çR;kLFkrk xq.kkad gksrs gSA 

 1. ;ax dk çR;kLFkrk xq.kkad (Y)   

 2.    vk;ru çR;kLFkrk xq.kkad (K) 

 3. n`<+rk xq.kkad () 
 

 1.  ;ax dk çR;kLFkrk xq.kkad 
  ;g vfHkyEc çfrcy o vuqnS/;Z fodf̀r dk vuqikr gksrk gSA 

  vFkkZr~  ;ax xq.kkad (Y)  = 
 

vuqnS/; Z  çfrcy
vuqnS/; Z fod`fr

  

  vfHkyEc çfrcy = F/A,   

  vuqnS/;Z fod`fr = L/L 

  Y = 
F/ A FL

L /L A L
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Example 3.  fcUnq B, C o D esa foLFkkiu Kkr djksA 

 

Solution :  LB = LAB =
FL MgL

AY AY
   =  

7 10

10 10 0.1

10 2.5 10

 
 

= 4 × 10–3 m = 4mm 

   LC = LB + LBC = 4 × 10–3 +  
7 10

100 0.2

10 4 10


 

= 4 × 10–3 + 5 × 10–3  = 9mm 

   LD = LC + LCD =  9 × 10–3 + 
7 10

100 0.15

10 1 10


 

  =  9 × 10–3 + 15 × 10–3 = 24 mm 

———————————————————————————————————   
 NM+ ds Hkkj ds dkj.k bldk foLrkj  
 ekuk NM+ dk Loa; dk Hkkj ‘W’, vuqçLFk dkV {ks=kQy ‘A” o yEckbZ 

‘L' gSA isans ls ‘x’ nwjh ij ,d vYika'k ij fopkj djrs gS rks 

  
W

T x
L

  

 vYika'k ‘dx’ esa foLrkj = 
T.dx

AY
 

 dqy foLrkj = 
L L

0 0

Tdx Wxdy
s

AY LAY
    

    

 uksV : bldk dqy Hkkj nzO;eku dsUnz ij] o çHkkoh yEckbZ /2 ekudj fd;k tk ldrk gSA  

 

Example 4.  fn;k gS  Y = 2 × 1011 N/m2  = 104 kg/m3 NM+ esa foLrkj Kkr djksA 

 

Solution :  Nk;kafdr Hkkx dk nzO;eku 
m

m ( x)     [tgka m = dqy nzO;eku =  A l ] 

   T = 2 x
m x

2

     
   

m
T   ( – x) 2

x

2

 
 
 

  T = 
2m

2


 (2 – x2) 

   

 rad/sec 
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   A ij ruko vf/kdre 
2m

2

 
 
 

 o ‘B’ ij U;wure ('kwU;), gksxkA ‘dx’ pkSM+kbZ ds vYika'k dh yEckbZ esa foLrkj  

   =
2m

2

 
 
 

 gSA 

   dqy foLrkj  = 
2 2 2

0

Tdx m ( x )
dx

AY 2 AY

 
    

    = 
2 3

2

0

m x
x

2 AY 3

 
 

 
 = 

2 3 2 2 2 2m 2 m A

2 AY 3 3AY 3AY

    
 


 

    =
2 3 4 3

11

10 (400) (1.5)

3Y 3 2 10

  


 
 = 9 × 10–3 m = 9mm 

 

Example 5.  xqVds esa foLrkj Kkr djks ;fn xqVds ds nzO;eku] vuqçLFk dkV {ks=kQy o ;ax xq.kkad Øe'k% m, A o y gSA 
L

F

fpduk

 
Solution :   

        

   Roj.k a = 
F

m
   rks T = ma    tgk¡ m = 

m
x 

   T = 
m

 x 
F

m
  = 

F x
 

   vYika'k ‘dx’ esa foLrkj =  
Tdx

AY
           dqy foLrkj,   =  

o

Tdx

AY  d =  
o

Fxdx

A Y = 
F

2AY
 

   uksV : bl ç'u dks djus dh dksf'k'k djsa] ;fn xqVds o lrg ds chp ?k"kZ.k fn;k x;k gSA (µ = ?k"kZ.k xq.kkad) o  
   fLFkfr :  ()  F < µmg  ()   F > µmg 

   Answer   nkssauks fLFkfr;ksa esa mÙkj gksxk 
F

2AY
 

———————————————————————————————————   
2.  vk;ru çR;kLFkrk xq.kkad :   
 ;g vfHkyEc çfrcy o vk;ru fodf̀r ds vuqikr ds :i esa ifjHkkf"kr fd;k tkrk gSA  

 vFkkZr~ B = 
nkc

vk; ru  fod`fr
 

 çfrcy] çfr bdkbZ {ks=kQy ij vfHkyEc cy gS ,oa ;g vkjksfir nkc  (p) ds cjkcj gSA 

 B = 
p pV

V V

V

 
 

  _.k fpUg n'kkZrk gS fd nkc (p) esa o`f) vk;ru esa deh (V) dk dkj.k gSA  

 lEihM~;rk : vk;ru çR;kLFkrk xq.kkad dk O;qRØe lEihM~;rk dgykrk gSA lEihM~;rk dh bdkbZ Sl esa N-1 m2 ;k 
ikLdy-1 (Pa-1) gSA 

 Bkslksa dk vk;ru çR;kLFkrk xq.kkad] nzoksa ds vk;ru çR;kLFkrk xq.kkad dk ipkl xquk gS ,oa xSlksa ds fy, ;g Bkslksa 
dh rqyuk esa 10–8 xquk gSA 

  B
Bksl 

 > B
nzo

 > B
xSl

        xSl dk lerkih çR;kLFkrk xq.kkad B = P (xSl dk nkc)  

 xSl dk :}ks"e çR;kLFkrk xq.kkad B  =  × P tgka   = 
p

v

C

C
 gSA 
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Example 6.  >hy dh og xgjkbZ Kkr djks ftl ij ty dk ?kuRo lrg ls 1% vf/kd gSA nh xbZ lEihM~;rk  

k = 50 × 10–6 /atm gSA 

Solution :  B = 
p

V

V





  

V

V


 = – 

p

B


 

   ge tkurs gS  p = patm + hg  ;k  m = V = fu;rkad  

    d. v + dv.  = 0 

   d V + dV .  = 0  
d


 = – 
dV

V
 

   vFkkZr~ 



 = 
p

B


   




 = 
1

100
 

   
1

100
 =  

h g

B


 [ = fu;rkad ekurs gq,] 

   hg =
B

100
=

1

100 k
 hg = 

5

6

1 1 10

100 50 10

 
 

 

   h = 
5

6

10

5000 10 1000 10  
 =  

3100 10

50


= 2km Ans. 

 

  

———————————————————————————————————  

3. n`<+rk xq.kkad :  

 ;g Li'kZ js[kh; çfrcy o vi:i.k fodf̀r ds vuqikr ds :i esa ifjHkkf"kr 
fd;k tkrk gSA ge ,d ?ku ij fopkj djrs gS ftldk fupyk Qyd fLFkj gS 
o Åijh Qyd ftldk {ks=kQy A gS] ij Li'kZ js[kh; cy F vkjksfir gSA  

    Li'kZ js[kh; çfrcy = F/A. 

 ekuk fd ?ku dh Å/okZ/kj Hkqtk,a dks.k  ls foLFkkfir gksrh gS tks vi:i.k 

fodf̀r dgykrh gSA         

  n`<+rk xq.kkad  =
Li'kZ   js[kh;  çfrcy
vi:i.k  fod`fr

 ;k  =
F / A


  = 

F

A
 

 

F

fLFkj Qyd








 

 

Example 7.  5 cm Hkqtk ds jcj ds ?ku dh ,d Hkqtk fLFkj gS tcfd ,d Li'kZ js[kh; cy 1800 N dks foijhr Qyd ij 

vkjksfir fd;k tkrk gSA vi:i.k fod`fr ,oa fod`r Qyd dk ik'oZ foLFkkiu Kkr dhft,A jcj ds fy, 

n`<+rk xq.kkad 2.4 × 106 N/m2  gSA 

Solution :  L = 5 × 10–2 m 
F x

A L
        

   fodf̀r  = 
F

A
=  

4 6

1800

25 10 2.4 10  
=

180 3

25 24 10



  = 0.3 radian 

   
x

L
 = 0.3  x = 0.3 × 5 × 10–2  = 1.5 × 10–2 m = 1.5 cm   Ans. 
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———————————————————————————————————   

 çfrcy ds lkFk fod`fr esa ifjorZu  

 tc ,d rkj ,d Hkkj }kjk [khapk tkrk gS] ;g ns[kk tkrk gS fd Hkkj ds vYi eku ds fy, rkj esa mRiUu foLrkj Hkkj 

ds lekuqikrh gSA Hkkj gVkus ij rkj bldh ewy yEckbZ rd okil vk tkrk gSA rkj bldh ewy foekvksa rd okil 

dsoy rc ykSVrk gS] tc vkjksfir Hkkj ,d fuf'pr lhek ls de ;k cjkcj gksA ;g lhek çR;kLFkrk lhek dgykrh 

gSA bl çdkj çR;kLFkrk lhek] og vf/kdre çfrcy gS] ftlds gVkus ij oLrq,a mudh ewy foek,sa fQj ls çkIr dj 

ysrh gSA çnf'kZr fp=k esa bl çdkj dk O;ogkj xzkQ ds OB Hkkx ls fu:fir fd;k tkrk gSA vc tSls gh ge çfrcy 

dks vksj c<+krs gSA ,d fcUnq A çkIr gksrk gS izfrcy] foÑfr ds lekuqikrh gSA fcUnq A ls B ij igq¡pus ij ge çfrcy 

dks gVkrs gS rks rkj bldh ewy foekvksa esa okil vkrk gSA ijUrq izfrcy] foÑfr ds lekuqikrh ugha gSA  

fodf̀r

çf
rc

y

O

A

B
C D

E OB 

OA 




 çR;kLFkrk lhek 
 

  C    

CD  

  D   

DE  

lekuqikrh
ijklEHko fcUnq 
lq?kV~; O;ogkj 
foHkatd fcUnq  
Hkatu ¼[k.Mu½  






(Elastic limit) 

(Limit of Proportionality)

(Yield Point) 

(Plastic behaviour)

(Ultimate point) 

(Fracture)

 lhek 

 

 tSls gh ge fcUnq B ds ikj tkrs gS rks çfrcy esa cgqr vYi o`f) ds fy, Hkh mRiUu fodf̀r cgqr vf/kd gksrh gSA bl 

çdkj dk O;ogkj fcUnq C ds vkl&ikl çsf{kr gksrk gS ,oa bl fLFkfr ij rkj ';ku nzo dh rjg cgus yxrk gSA fcUnq 

C ijklEHko fcUnq dgykrk gSA ;fn çfrcy vksj c<+k;k tk;s] rks rkj foHkatd fcUnq D ij VwV tkrk gSA bl fcUnq ds 

laxr çfrcy Hkatu çfrcy ;k inkFkZ dh ruu lkeF;Z dgk tkrk gSA ftl inkFkZ ds fy, lq?kV~; ijkl CD vkisf{kd 

:i ls vf/kd gksrh gSA rU; inkFkZ dgykrk gSA ;s inkFkZ VwVus ls igys LFkk;h :i ls fodr̀ gks tkrs gSA ftu inkFkksZ 

ds fy, lq?kV~; lhek vkisf{kd :i ls de gksrh gS Hkaxqj inkFkZ dgykrs gSA ;s inkFkZ çR;kLFkrk lhek ikj gksrs gh V wV 

tkrs gSA 
 

 egÙoiw.kZ fcUnq  

 1. Hkatu çfrcy = Hkatu cy /vuqçLFk dkV {ks=kQy 

 2. inkFkZ ds fy, Hkatu çfrcy fu;r gSA 

 3. ,d fn;s x;s inkFkZ dk Hkatd cy rkj ds vuqçLFk dkV {ks=kQy ij fuHkZj djrk gSA  

 4. dk;Zdkjh çfrcy lnSo Hkatd çfrcy ls de j[kk tkrk gS rkfd lqj{kk xq.kkad = Hkatd çfrcy /dk;Zdkjh 

çfrcy dk eku vf/kd gks ldsA 

 5. Hkatd fod`fr = foLrkj ;k lEihM+u /ewy foek 

 6. inkFkZ ds fy, Hkatu fod`fr fu;r gksrh gSA 
 

 çR;kLFk mÙkj çHkko  

 ge tkurs gS fd dqN inkFkksZ dh oLrq,a mudk ewy foU;kl izkIr djus esa dqN le; ysrh gS] tc fo:id cy gVk;k 

tkrk gSA fo:id cy gVkus ij oLrqvksa }kjk ewy foU;kl izkIr djus esa yxk le; çR;kLFk mÙkj çHkko dgykrk gSA 

DokVZt Qkbcj o QkWLQj czkWUt (dkalk) ds fy, çR;kLFk mÙkj çHkko ux.; :i ls vYi gSA bl dkj.k ls DokVZt o 

QkWLQj czkWUt ls cus lLisU'ku] xsYosuksehVj o bysDVªksehVj esa mi;ksx fd;s tkrs gSA  

 Xykl Qkbcj ds fy, çR;kLFk mÙkj çHkko cgqr T;knk gSA Qkbcj dks bldh ewy voLFkk esa okil vkus esa ?k.Vksas yx 

tkrs gSA 
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 çR;kLFk Jkafr 

 inkFkZ ij ckj&ckj fod`fr ds dkj.k inkFkZ dh lkeF;Z esa gkfu çR;kLFk Jkafr (ypd dh Fkdku) dgykrh gSA blfy, 
yEcs le; rd mi;ksx esa vkus ds ckn iqy vlqjf{kr ?kksf"kr dj fn;s tkrs gSA 

 NM+ dk fLçax ds :i esa fo'ys"k.k 

  Y = 
çfrcy
fod`fr

  Y = 
F

A
 ;k F = 

AY
   

  
AY

= fu;r, NM+ ds inkFkZ ds çdkj o T;kferh ij fuHkZj djrk gSA 

  F = k  

 tgka k =  
AY

= rqY; fLçax fu;rkadA 

 

  

         
 fp=k (a) esa çnf'kZr NM+ks ds fudk; ds fy, çfrLFkkfir fLçax fudk; fp=k (b) esa çnf'kZr gS (nks fLçax Js.khØe esa) fp=k 

(c) rqY; fLçax fudk; dks çnf'kZr djrk gSA 

 fp=k (d) NM+ksa ds nwljs la;kstu o muds çfrLFkkfir fLçax fudk; dks çnf'kZr djrk gSA 

      

 
Example 8.  ,d ‘m’ nzO;eku fp=kkuqlkj NM+ksa ls tqM+k gSA ;g nzO;eku FkksM+k&lk [khapk tkrk gS o NksM+k tkrk gS] D;k 

nzO;eku dh xfr l-vk-x- gSA ;fn gk¡ rks vkorZdky Kkr djksA 

   

Solution :  keq = 1 2

1 2

k k

k k
 T = 2

eq

m

k
  = 2 1 2

1 2

m(k k )

k k


 

   tgk¡ k1 =  1 1

1

A Y
 rFkk k2 = 2 2

2

A Y
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———————————————————————————————————   
 ,d rus gq, rkj ;k NM+ esa lafpr çR;kLFk fLFkfrt ÅtkZ 

 rqY; fLçax esa lafpr fod`fr ÅtkZ   

    

   U = 
1

2
kx2 

 tgk¡  x =
F

AY
 ,  k = 

AY
  U = 

1

2

AY 2 2

2 2

F

A Y
   =  

1

2
.

2F

AY
 

 lehdj.k iqu% O;ofLFkr dh tk ldrh gSA 

  U = 
1

2

2

2

F

A
   × 

A

Y
   [A = NM+ dk vk;ru,  F/A = çfrcy] 

  U =  
1

2

2( )

Y

çfrcy
 ×  vk;ru 

 iqu% U =  
1

2

F

A
 × 

F

AY
 × A   [fod`fr = 

F

AY
] 

  U = 
1

2
 çfrcy × fodf̀r × vk;ru 

 iqu% U = 
1

2
 

2

2 2

F

A Y
 AY 

  U = 
1

2
Y (fod`fr)2 × vk;ru 

 fodf̀r ÅtkZ ?kuRo = 
fod`fr ÅtkZ
vk;ru

 = 
2

21 ( ) 1
Y( )

2 Y 2


çfrcy
fod̀fr  = 

1

2
 çfrcy × fod`fr 

 

Example 9.  ‘m’ nzO;eku dh ,d xsan ‘h’ Åpk¡bZ ls fxjrh gS tks Vdjkus ds ckn nzO;ekujfgr gsaxj ls fpid tkrh gSA 

;g ?kwerk ugha gSA NM+ esa vf/kdre foLrkj Kkr djksA ;g ekurs gq, fd NM+ nzO;ekujfgr gSA 
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Solution :  ÅtkZ laj{k.k yxkus ij  

   mg (h + x ) = 
1

2

21 2

1 2

k k
x

k k
      

   tgk¡  k1 = 1 1

1

A Y
  k2  =  2 2

2

A Y
  

   rFkk keq = 1 2 1 2

1 1 2 2 2 1

A A Y Y

A Y A Y
 

   keqx2 – 2mgx – 2mgh = 0 

   x = 

2 2

eq

eq

2mg 4m g 8mghk

2k

 
, xmax = 

2 2

2
eq eqeq

mg m g 2mgh

k kk
   

 

——————————————————————————————————— 
 ljy vkorZ xfr }kjk ¼vU; fof/k½ :  

 = 
eqk

m
  v =  2 2a y   

 2gh  =
eqk

m

2 2a – y     
2 2

2
eq eq

2mgh m g

k k
  = a  

 vf/kdre foLrkj    

 = a + y = 
eq

mg

k
 + 

2 2

eq eq

m g 2mgh

k k
  

keq

gh2

a

lkE;koLFkk fLFkfr
y =

mg

keq

 

 rkih; çfrcy :  

  

 ;fn NM+ dk rki T ls c<+k;k tk;s rks yEckbZ esa ifjorZu  =  T 

 fodf̀r =  T


    

 ijUrq n`<+ vk/kkj ds dkj.k dksbZ fodf̀r ugha gSA vk/kkj NM+ dh yEckbZ leku j[kus ds fy, cy çnku djrs gSA 

  Y = 
çfrcy
fod`fr

     ;fn T = (+) /kukRed    

 rkih; çfrcy = Y  fod`fr = Y T  ;fn T = (–) _.kkRed  

             ;fn T = (–) _.kkRed 

  
F

Y T
A
      F = AY  T   
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Example  10. tc la;qDr NM+ Lora=k gS rks la;qDr yEckbZ, rki 20ºC ls 120ºC rd 
c<kus ij 2.002 m rd c<+rh gSA tc la;qDr NM+ lgkjs ds chp esa 
fLFkr gS rks yEckbZ esa dksbZ ifjorZu ugha gSA LVhy ds fy, Y o  Kkr 
djks ;fn Ycu = 1.5 × 1013 N/m2 ,  cu = 1.6 × 10–5/ºC 

2m

LVhy rkack

0.5m
 

 

Solution :   = s s T + c cT 

   .002 = [1.5 s + 0.5 × 1.6 ×10–5] × 100 

   s =
51.2 10

1.5


  = 8 × 10–6/ºC 

   ?kVdksa dh yEckbZ esa dksbZ ifjorZu ugha gSA  

   LVhy ds fy,  

   x = s s T – s

s

F
0

AY
              

   s

s

F
T

AY
    ......... (A)  

   rk¡cs ds fy, 

   x = c

c

F

AY
 – c c T = 0  

   
c

F

AY
 =  T ........ (B)   

   (B) / (A)   s

c

Y

Y
 = c

s




  

   Ys = Yc c

s




  = 
13 5

6

1.5 10 16 10

8 10





  


  Ys = 3×1013 N/m2 

———————————————————————————————————   

 çR;kLFkrk ds vuqç;ksx  

 inkFkksZ dh çR;kLFkrk ds dqN eq[; mi;ksx uhps fn;s x;s gS %  

 1.  iqyksa esa iz;qDr fd;s x;s inkFkZ mudh çR;kLFk lkeF;Z le; ds lkFk de djrs gSA vr% yEcs mi;ksx ds ckn iqy 

vlqjf{kr ?kksf"kr dj fn;s tkrs gSA 

 2.  ,d ioZr dh vf/kdre Åpk¡bZ Kkr djus esa :   

  ioZr ds vk/kkj ij nkc = hg = çfrcyA ,d lk/kkj.k pêku dh çR;kLFkrk lhek = 3 × 108  N m–2 

  çfrcy çR;kLFkrk lhek ls de gksuk pkfg,] vU;Fkk pêku fc[kj tk;sxhA 

  h < 
83 10

g




 < 104 m (  = 3 × 103 kg m–3 ; g = 10 ms–2)       ;k h = 10 km  

  ;g /;ku jgs fd ekm.V ,ojsLV dh Åpk¡bZ yxHkx 9 km gSA 
 

 ,d rkj dk ,saBu fu;rkad  

 C = 
4r

2


 tgka  n`<+rk xq.kkad] r o  Øe'k% rkj dh f=kT;k o yEckbZ gSA 

 (a) dks.k  ls ,ssaBu eksM+usds fy, vko';d cyk?kw.kZ  = C

 (b) dks.k  ls ,saBu esa fd;k x;k dk;Z  W =  
1

2
C2.      
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 ';kurk  
 tc ,d Bksl oLrq] nwljh Bksl oLrq ij fQlyrh gS rks muds e/; ,d ?k"kZ.k cy dk;Z djus yxrk gSA ;g cy 

oLrqvksa ds e/; lkis{k xfr dk fojks/k djrk gSA blh çdkj tc nzo dh ,d ijr mlh nzo dh nwljh ijr ij 
fQlyrh gS rks muds e/; ,d ?k"kZ.k cy dk;Z djrk gS tks ijrksa ds e/; lkis{k xfr dk fojks/k djrk gSA ;g cy 
vkUrfjd ?k"kZ.k cy dgykrk gSA  

 ekuk ,d nzo ,d fLFkj {kSfrt lrg AB (fp=k) ij /kkjk js[kh; xfr esa cg jgk gSA nzo dh og ijr tks lrg ds 
lEidZ esa gS] fojke ij fLFkr gS tcfd nwljh ijrksa dk osx fLFkj lrg ls nwjh ds lkFk c<+rk gSA fp=k esa rhjksa dh 
yEckbZ ijrksa ds c<+rs osx dks fu:fir djrh gSA bl çdkj nzo dh lehiorhZ ijrksa ds e/; vkisf{kd xfr gSA rhu 
lekUrj ijrksa a, b o c ij fopkj djrs gSA muds osx c<+rs Øe esa gSA ijr a, ijr b, dks efUnr djus dh dksf'k'k 
djrh gS ijr b, ijr c dks efUnr djus dh dksf'k'k djrh gSA bl çdkj çR;sd ijr blds Åij dh ijr ds osx 
dks de djus dh dksf'k'k djrh gSA blh çdkj çR;sd ijr blds uhps dh ijr ds osx dks c<+kus dh dksf'k'k djrh 
gSA bldk vfHkçk; gS fd nzo dh dksbZ Hkh nks ijrks ds e/; Li'kZ js[kh; cy dk;Z djrs gS tks ijrksa ds e/; lkis{k 
xfr dks lekIr djus dh dksf'k'k djrs gSA ;s cy ';ku cy dgykrs gSA ;fn nzo dk çokg cuk;s j[kuk gS rks ,d 
ckº; cy ';ku cyksa dks lUrqfyr djus ds fy, vkjksfir fd;k tkuk pkfg,A ckº; cy dh vuqifLFkfr esa ';ku cy 
nzo dks tYnh gh fojke ij yk nsrs gSA nzo dk og xq.k ftlds dkj.k ;g bldh lehiorhZ ijrksa ds e/; lkis{k xfr 
dk fojks/k djrk gS] ';kurk dgykrk gSA   

 ';kurk dk xq.k fuEu mnkgj.kksa esa ns[kk tk ldrk gS :  

c
b
a

A
'kwU; osx {kSfrt ry

vf/kdre osx

B

 
 (i) tc ,d fgyrk gqvk nzo NksM+ fn;k tkrk gS rks ';kurk ds dkj.k fojke ij vk tkrk gSA xk<+s nzo tSls 'kgn] 

dksyrkj] fXyljhu vkfn dh ';kurk] irys nzo tSl ikuh ls vf/kd gksrh gSA ;fn ge ,d est ij dksyrkj o 
ty dks Mkysa rks dksyrkj tYnh Bgj tk,xk tcfd ikuh FkksM+h vf/kd nwjh rd cgsxkA  

 (ii) ;fn ge ty o 'kgn dks vyx&vyx Quy esa Mkysa rks ty Quy ds fNnz ls tYnh fudy tkrk gS tcfd 
'kgn blds fy, i;kZIr le; ysrh gS D;ksafd 'kgn ty dh rqyuk esa cgqr vf/kd ';ku gSA tc 'kgn xq:Ro ds 
çHkko esa uhps cgus dh dksf'k'k djrh gS rks bldh ijrksa ds e/; lkis{k xfr] çcyrk ls vojksf/kr gksrh gSA  

 (iii) ge ok;q esa rsth ls py ldrs gS ijUrq ty esa ughaA dkj.k gS ';kurk tks ok;q ds fy, cgqr de ijUrq ty ds 
fy, rqyukRed :i ls cgqr vf/kd gSA 

 (iv) ok;q dh ';kurk ds dkj.k cknyksa ds d.k cgqr /khjs uhps fxjrs gSa vkSj bl çdkj vkdk'k esa rSjrs gq, çrhr gksrs 
gSA ';kurk dsoy rc çHkko esa vkrh gS tc ,d gh inkFkZ dh ijrksa ds e/; lkis{k xfr gksA 

 

 ,d uyh esa nzo dk çokg : Økafrd osx 

 tc ,d nzo ,d uyh esa cgrk gS rks ';ku cy nzo ds çokg dk fojks/k djrs gSA bl çdkj ,d nkckUrj uyh ds 
fljksa ds e/; vkjksfir fd;k tkrk gS tks nzo ds çokg dks cuk;s j[krk gSA ;fn ,d fo'ks"k fcUnq ls xqtj jgs nzo ds 
lHkh d.k leku iFk ds vuqfn'k xfr djrs gS rks nzo dk çokg /kkjk js[kh; çokg dgykrk gSA  

 ;g dsoy rc gksrk gS tc nzo ds çokg dk osx ,d fuf'pr lhekUr eku ls de gks 
tks Økafrd osx dgykrk gSA tc çokg dk osx Økafrd osx ls vf/kd gksrk gSA çokg 
/kkjk js[kh; ugha jgrk cfYd fo{kqC/k gks tkrk gSA bl çdkj ds çokg esa nzo dh xfr 
;n`PN gks tkrh gS rFkk blesa Hkaoj /kkjk,a mRiUu gks tkrh gSA  

 jsuksYM us fl) fd;k fd ,d uyh esa çokfgr nzo ds fy, Økafrd osx vc = k/r gksrk gS tgk¡  nzo dk ?kuRo o  
 ';kurk gS] r  uyh dh f=kT;k o k^ jsukWYM la[;k ^ (ftldk eku iryh uyh o ty ds fy, 1000 ds yxHkx gS) 
gSA tc nzo ds çokg dk osx Økafrd osx ls de gS rks nzo dk çokg ';kurk }kjk fu;af=kr fd;k tkrk gSA ?kuRo dk 
bl ij dksbZ çHkko ugha gksrkA ijUrq tc çokg dk osx Økafrd osx ls vf/kd gS rks çokg eq[; :i ls ?kuRo }kjk 
fu;af=kr fd;k tkrk gS] ';kurk dk çHkko de egÙoiw.kZ gks tkrk gSA blds dkj.k tc Tokykeq[kh QVrk gS rks ykok 
cgqr xk<+k (vf/kd ';kurk dk) gksus ds ckotwn rsth ls ckgj fudyrk gSA 
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 osx ço.krk o ';kurk xq.kkad  

 nzo dk xq.k ftlds dkj.k ,d fojks/kh cy (vkUrfjd ?k"kZ.k) dk;Z djus yxrk gS ¼tc nzo dh fofHkUu ijrksa ds e/; lkis{k 
xfr gks½] ';kurk dgykrk gSA fp=k esa çnf'kZr {kSfrt Bksl lrg ij nzo ds çokg ij fopkj djrs gSA nks ijrsa AB rFkk CD 

ij fopkj djrs gS  ftuds osx Øe'k% v  rFkk v  + dv  gS rFkk fLFkj Bksl lrg ls Øe'k% x rFkk (x + dx) nwjh ij gS] U;wVu 
ds vuqlkj bu ijrksa ds e/; [khapus okyk ;k ihNs dh vksj ';ku cy fuEu ij fuHkZj djrk gS  

 (i) ijr ds {ks=kQy (A) ds lh/ks lekuqikrh rFkk  

 (ii) ijrksa ds e/; osx ço.krk
dv

dx

 
 
 

ds lh/ks lekuqikrh  

  vFkkZr~ F  A
dv

dx
   ;k   F = – A

dv

dx
  .....(1) 

   ';kurk xq.kkad dgykrk gSA _.kkRed fpUg çnf'kZr djrk gS 
fd ';ku cy (F) dh fn'kk nzo dh xfr ds foijhr gSA 

 

 ';kurk rFkk Bksl ?k"kZ.k ds e/; lekurk,sa rFkk fofHkUurk,sa  

 ';kurk rFkk Bksl ?k"kZ.k fuEu çdkj ls leku gS 
 1.  nksuksa lkis{k xfr dk fojks/k djrs gSA tgka ';kurk nzo dh nks lehiorhZ ijrksa ds e/; lkis{k xfr dk fojks/k 

djrh gS] Bksl ?k"kZ.k nks Bksl ijrksa ds e/; lkis{k xfr dk fojks/k djrk gSA 

 2. tc nzo dh ijrksa ;k Bksl lrgksa ds e/; lkis{k xfr gksrh gS rks fLFkfr ds vuqlkj nksuksa yxrs gSA 

 3. nksuksa vk.kfod vkd"kZ.k ds dkj.k gksrs gSA  

 muds e/; vUrj    

   ';kurk        Bksl ?k"kZ.k 
 (i)  nzo dh ijrksa ds e/; ';kurk (';ku cy) nzo dh ijrksa  (i)  nks Bkslksa ds e/; ?k"kZ.k Bksl dh lEidZ lrgksa ds 
  ds {ks=kQy ds lh/ks lekuqikrh gSA {ks=kQy ls Lora=k gSA   
 (ii)  ';ku cy nzo dh nks ijrksa ds e/; lkis{k osx ds       (ii) ?k"kZ.k nks lrgksa ds e/; lkis{k osx ls Lora=k gSA 

  lekuqikrh gSA          

 (iii)  ';ku cy nzo dh nks ijrksa ds e/; vfHkyEc çfrfØ;k    (iii) ?k"kZ.k nks lEidZ lrgksa ds e/; vfHkyEc çfrfØ;k ds  

  ls Lora=k gSA     lh/ks lekuqikrh gSA  
 

 ';kurk ds dqN vuqç;ksx  

 fofHkUu nzoksa rFkk xSlksa dh ';kurk dh tkudkjh nSfud thou esa mi;ksxh gSA bldh tkudkjh ds dqN vuqç;ksx uhps  
fn;s x;s gS   

 1. D;ksafd nzoksa dh ';kurk rki ds lkFk ifjofrZr gksrh gS] Lusgd inkFkZ ekSle ds vuqlkj pquk tkrk gSA 
 2. mPp ';kurk ds nzo jsYos LVs'kuksa ij 'kkWd ,CtkcZj o cQj esa mi;ksx fd;s tkrs gSA  

 3. ok;q o nzo dh ';kurk dk xq.k dqN midj.kksa dh xfr voeafnr djus esa mi;ksx fd;k tkrk gSA 

 4. dkcZfud nzoksa ds ';kurk xq.kkad dh tkudkjh dkcZfud v.kqvksa ds v.kqHkkj o vkd`fr dk irk yxkus esa iz;qDr dh 
tkrh gSA 

 5. ekuo 'kjhj dh f'kjkvksa o /kefu;ksa esa jDr ifjlapj.k esa bldk eq[; mi;ksx gSA 
 

 ';kurk xq.kkad dh bdkb;k¡  

 mijksDr lw=k ls ge tkurs gaS
x

F

A( v / z)
 

 
 

   dh foek,a = 
2 2

1 1

2 1 2 1

[MLT ] [MLT ]
[ML T ]

[L ][LT /L] [L T ]

 
 

    

 bldh bdkbZ gS kg/(meter-second)* 

 C.G.S. i}fr esa ';kurk xq.kkad dh bdkbZ dyne s cm–2 ,oa ;g ikWbt dgykrh gSA SI esa ';kurk xq.kkad dh bdkbZ  
N sm–2 gS rFkk MsdkikWbt dgykrh gSA 

 1 MsdkikWbt = 1 N sm–2 = (105 dyne) × s × (102 cm)–2 = 10 dyne s cm–2 = 10 ikWbt 
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Example 11. ,d O;fDr ,d unh esa ,d uko dks ‘v0’ fu;r osx ls pyk jgk gS] uko dk lEidZ {ks=kQy ‘A’ gS o ';kurk 

xq.kkad  gSA unh dh xgjkbZ ‘D’ gSA uko [ksus (pykus) ds fy, vko';d cy Kkr djksA 

Solution :  F – FT = m ares  

   D;ksafd uko fu;r osx ls pyrh gS ares = 0  

   F = FT  

   ijUrq FT =  A
dv

dz
, but  

dv

dz
=  0v 0

D


= 0v

D
 

   rc  F = FT = 0Av

D


 

 

 

Example 12. 20 kg nzO;eku dk ,d ?kukdkj xqVdk (Hkqtk 2m),  = 10–1 ikWbt ';kurk ds rsy ls Lusfgr urry ij 

fu;r osx 10 m/sec. ls fQlyrk gSA  (g = 10 m/sec2)A nzo dh ijr dh eksVkbZ Kkr djksA 

 

Solution :  F =  A 
dv

dz
 = mg sin  

dv

dz
 = 

v

h
     

   20 × 10 × sin 30° =  × 4 × 
10

h
 

   h = 
240 10

100


 [ = 10–1 poise = 10–2 N-sec-m–2 ] 

      = 4 × 10–3 m = 4 mm 

 

 

Example 13. çnf'kZr fp=kkuqlkj dsUnzh; Bksl csyu çkjfEHkd dks.kh; osx 0 ls pyuk çkjEHk djrk gSA og le; Kkr 
djks ftlds ckn dks.kh; osx vk/kk gks tkrk gSA 



nzO;eku, m

w0

  

w0 R1

R2

| | | |
 | 

| |
 | 

| 
| 
| 
| 
| |

 | 

| |
 | | 

| | | | | | | | | | | | | | | | | | | | | | nzo, h
 

Solution :  F =  A
dv

dz
 , tgk¡ 

dv

dz
= 1

2 1

R 0

R R

 


   

   F =  1 1

2 1

2 R R

R R

 


 rFkk  = FR1 = 
3

1

2 1

2 R

R R

 


 

    = 
3

1

2 1

2 R

R R

 


  

    
2

1mR

2

d

dt

  
 

 = 
3

1

2 1

2 R

R R

 


 

   ;k –
0

0

2
d






   = 1

2 1

4 R

m(R R )




t

0

dt  

    t = 2 1

1

m(R R ) n2

4 R
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———————————————————————————————————   
 ';kurk ij rki dk çHkko 

 nzoksa dh ';kurk rki o`f) ds lkFk ?kVrh gS vkSj rki ?kVus ds lkFk c<+rh gS vFkkZr~, 
1

T
 nwljh vksj xSalks dh 

';kurk dk eku rki o`f) ds lkFk c<+rk gS vkSj bldk foijhr HkhA vFkkZr~,  T . 
 

 LVksd dk fu;e 

 LVksd us fl) fd;k fd  ';kurk ds nzo esa v osx ls xfr'khy , r f=kT;k dh ,d xksykdkj oLrq ij ';ku cy (F)  

F = 6 r v ls fn;k tkrk gSA ;g LVkWd dk fu;e dgykrk gSA 
 

 lhekUr osx 

 tc ,d oLrq ,d ';ku nzo esa fxjkbZ tkrh gS] ;g igys Rofjr gksrh gS ,oa fQj bldk Roj.k 'kwU; gks tkrk gS vkSj 

;g fu;r osx çkIr dj ysrh gS tks lhekUr osx dgykrk gSA  
 

 lhekUr osx dh x.kuk 

 ,d NksVh xsan ij fopkj djrs gS ftldh f=kT;k r ,oa ?kuRo  gS ,d nzo (;k xSl) esa eqDr :i ls fxj jgh gS] 

ftldk ?kuRo  gS ,oa ';kurk xq.kkad  gSA tc ;g lhekUr osx v çkIr dj ysrh gSA bl ij nks cy dk;Z djrs gSA  

 (i) uhps dh vksj dk;Zjr çHkkoh cy = V (–) g = 
4

3
r3 ( – )g,  

v

4/3 r  ( – ) g  3

6 rv

 

 (ii)  Åij dh vksj dk;Zjr ';ku cy = 6  rv. 

  pwafd xsan fu;r osx v ls xfr dj jgh gS vFkkZr~ blesa dksbZ Roj.k ugha gS] bl ij dk;Zjr dqy cy 'kwU; gksuk 

pkfg,A vFkkZr~ 6rv =  
4

3
r3 ( – ) g ;k v = 

2

9

2r ( )g  


  

  bl çdkj, xsan dk lhekUr osx bldh f=kT;k ds oxZ ds lh/ks lekuqikrh gSA 
 

 eq[; fcUnq  
 ok;q dk cqycqyk ty esa lnSo Åij vkrk gS D;ksafd ok;q dk ?kuRo () ty ds ?kuRo () ls de gS blfy, ok;q ds 

cqycqys dk lhekUr osx _.kkRed gS vFkkZr~ ok;q dk cqycqyk Åij tkrk gSA /kukRed lhekUr osx vFkkZr~ oLrq uhps 
fxjsxhA 

  

Example 14. ,d xksykdkj xssan ,d nzo ds vUnj lhekUr osx ls xfr dj jgh gSA xsan dh f=kT;k ds lkFk Å"ek gkfu dh 

nj esa lEcU/k Kkr djksA  

Solution :  Å"ek gkfu dh nj = 'kfDr = F × v  = 6 rv × v = 6rv2  = 6pr

2
2

0gr ( )2

9

   
  

  

   Å"ek gkfu dh nj r5  
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Example 15. f=kT;k 0.0015 mm dh ty dh cwan ok;q esa fxj jgh gSA ;fn ok;q dk ';kurk xq.kkad 1.8 × 10–5 kg /(m-s) 

gS rks cwan dk lhekUr osx D;k gksxk \ (ty dk ?kuRo = 1.0 × 103 kg/m2 rFkk g = 9.8 N/kg) ok;q dk 
?kuRo ux.; gSA 

Solution :  LVkWd ds fu;e ls, r f=kT;k dh ,d ty dh cwan dk lhekUr osx fn;k tkrk gS  

    =  
2

9

2r ( )g  


 

   tgka  ty dk ?kuRo,  ok;q dk ?kuRo ,oa  ok;q dk ';kurk xq.kkad gSA ;gka  ux.; gS vkSj r = 0.0015 mm  

   = 1.5 × 10–3 mm = 1.5 × 10–6 mA eku j[kus ij : 

    =  
2

9
× 

6 2 3

5

(1.5 10 ) (1.0 10 ) 9.8

1.8 10





   


= 2.72 × 10–4 m/s 

 

Example 16. f=kT;k 1.0 × 10–3 m rFkk ?kuRo 1.0 × 104 kg/m3 dk ,d /kkfRod xksyk i`Foh ds xq:Roh; {ks=k esa h nwjh 
rd eqDr :i ls fxjus ds ckn ty dh Vadh esa ços'k djrk gSA ;fn ty esa ços'k djus ds ckn bldk osx 
vifjofrZr jgrk gS rks h dk eku Kkr djksA fn;k gS : ty dk ';kurk xq.kkad = 1.0 × 10–3 N-s/m2,  

g = 10 m/s2 rFkk ty dk ?kuRo = 1.0 × 103 kg/m3.    

Solution :  h Åpk¡bZ ls eqDr :i ls fxjus esa xksys }kjk çkIr osx gS 

    = 2gh    ....(i) 

   ;g ty esa xksys dk lhekUr osx gSA bl çdkj LVkWd ds fu;e ls   =  
2

9

2r ( )g  


 

   tgka r xksys dh f=kT;k gS,  xksys ds inkFkZ dk ?kuRo gSA 
    (= 1.0 × 103 kg/m3) ty dk ?kuRo gS vkSj   ty dk ';kurk xq.kkad gSA 

     = 
3 2 4 3

3

2 (1.0 10 ) (1.0 10 1.0 10 ) 10

9 1.0 10





     
 

= 20 m/s 

   lehdj.k (i) ls  

   h = 
2 20 20

2g 2 10

 



= 20 m 

———————————————————————————————————   
 LVkWd ds lw=k ds vuqç;ksx  
 (i) feyhdu ds ç;ksx }kjk bysDVªkWfud vkos'k Kkr djus esa : LVkWd dk lw=k feyhdu fof/k }kjk bysDVªkWfud vkos'k 

dk irk yxkus esa mi;ksx fd;k tkrk gSA bl fof/k esa ok;q esa NksVh&NksVh rsy dh cwanks dk lhekUr osx dk ekiu 
djds mudh f=kT;k Kkr djus esa lw=k dk mi;ksx fd;k tkrk gSA  

 (ii) o"kkZ dh cwanks dk osx : o"kkZ cwans, /kwy ds d.kksa ij tyok"i ds la?kuu ds }kjk curh gSA tc os xq:Ro ds çHkko esa 
fxjrh gS] mudh xfr ok;q esa ';ku cy ds }kjk vojksf/kr gksrh gSA tSls gh muds fxjus dk osx c<+rk gS ';ku 
cy Hkh c<+rk gS rFkk vUr esa xq:Ro ds çHkkoh cy ds cjkcj gks tkrh gSA cwans rc fu;r lhekUr osx çkIr dj 
ysrh gS tks cwanksa dh f=kT;k ds oxZ ds lekuqikrh gSA çkjEHk esa o"kkZ dh cwans vkdkj esa cgqr NksVh gS vkSj blfy, os 
,sls vYi osx ls fxjrh gS rkfd os vkdk'k esa ckny ds :i esa rSjrh gqbZ çrhr gksrh gSA tc vksj la?kuu ds }kjk 
os vkdkj esa c<+rh gS rks os i;kZIr osx ls i`Foh rd igq¡prh gSA  

 (iii) iSjk'kwV : tc dksbZ lSfud mM+rs gq, ok;q;ku ls iSjk'kwV ds lkFk dwnrk gS rks og ok;q esa cgqr /khjs&/khjs uhps vkrk gSA  

le;

lhekUr pky

p
ky

 
 çkjEHk esa lSfud xq:Roh; Roj.k g ls fxjrk gS] ijUrq tYn gh Roj.k rsth ls de gksus yxrk gSA tc iSjk'kwV iwjh rjg 

[kqy tkrk gSA blfy, çkjEHk esa fxjrs gq, lSfud dh pky rsth ls c<+rh gS fQj /khjs&/khjs c<+rh gSA ok;q dh ';kurk 
ds dkj.k lSfud dk Roj.k vUr esa 'kwU; gks tkrk gS ,oa rc lSfud fu;r lhekUr pky ls fxjrk gSA fp=k esa fxjrs gq, 
lSfud dh pky o le; ds e/; xzkQ çnf'kZr gSA  
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 

[k.M+ (A) : çR;kLFk O;ogkj] vuqnS/;Z çfrcy] ;ax xq.kkad  

A-1. ;fn 3.0 × 104 N dk lEihM+u cy 20 cm yEch o 3.6 cm2 vuqçLFk dkV {ks=kQy dh gM~Mh ds fljs ij vkjksfir gSA 

 (a) D;k gM~Mh VwVsxh vkSj  (b) ;fn ugha] rks ;g fdruh NksVh gksxh ? 

 gM~Mh dh ncko lkeF;Z = 7.7 × 108 Nm–2 rFkk gM~Mh dk ;ax xq.kkad = 1.5 × 1010Nm–2 

 

A-2. LVhy o rk¡cs ds nks ,d tSls rkj leku cy ls [kahaps tkrs gSA ;fn muds foLrkj esa vUrj 0.5 cm gSA Kkr djks] 

çR;sd rkj esa foLrkj fdruk gSA (fn;k x;k LVhy ds fy;s ;ax xq.kkad = 2 × 1012 dyne cm–2 o rk¡cs ds fy,  

12 × 1011 dyne cm–2 )      
 

A-3. 4 kg nzO;eku ds rhu CykWd A, B rFkk C fp=kkuqlkj ,d nwljs ls tqMs gq;s gSA nksuks rkjks dk vuqizLFk dkV {ks=kQy  

5 × 10–7 m2 gSA lrg ?k"kZ.kjfgr gSA ;fn nksuks rkjks dk ;ax xq.kkad 2 × 1011 N/m2 gS rks izR;sd rkj esa vuqnS/;Z 

fodf̀r Kkr djksa (g = 10 m/s2)    

 
 

[k.M+ (B) : Li'kZ js[kh; çfrcy o fod`fr] vi:i.k xq.kkad  

B-1. vuqçLFk dkV A dh ,d NM+ ij leku o foijhr ruu cy F blds fljksa ij yxk;k tkrk gSA NM+ ds yEcor~ ry ls 

 dks.k cukus okys ry ij fopkj dhft,A 

F F

 

 (a) bl ry ij F, A o ds inksa esa ruu çfrcy D;k gS ? 

 (b)  bl ry ij F, A o ds inksa esa vi:i.k çfrcy D;k gS? 

 (c)  ds fdl eku ds fy, ruu çfrcy vf/kdre gS ? 

 (d)   ds fdl eku ds fy, vi:i.k çfrcy vf/kdre gS ?    
 

[k.M+ (C) : nkc o vk;ru fod`fr] vk;ru çR;kLFkrk xq.kkad 

C-1. ,d xksykdkj xsan vk;ru esa 0.001% ladqfpr gksrh gS tc bl ij 100 ok;qe.Myh; nkc yxk;k tkrk gSA bldk 

vk;ru çR;kLFkrk xq.kkad Kkr djksA 
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[k.M (D) : çR;kLFk fLFkfrt ÅtkZ 

D-1. ,d ihry dh NM+ ftldh yEckbZ 0.2 m o vuqçLFk dkV {ks=kQy 1 cm2 gS] dh ÅtkZ esa of̀) dh x.kuk djks tc ;g 

bldh yEckbZ ds vuqfn'k 5 kg-Hkkj ls nck;h tkrh gSA 

 (ihry dk ;ax xq.kkad = 1.0 × 1011 N/m2 rFkk g = 9.8 m/s2).  
 

D-2. tc ,d rkj ij Hkkj 2 kg Hkkj ls 4 kg Hkkj rd /khjs&/khjs c<+k;k tkrk gS rc yEckbZ esa çlkj 0.6 mm ls 1.00 mm 

rd c<+rk gSA rkj ds foLrkj ds nkSjku fdruk dk;Z fd;k tkrk gSA [g = 9.8 m/s2]    
 

[k.M + (E) : ';kurk  

E-1. f=kT;k 3.0 × 10–4 m o ?kuRo 104 kg/m3 dh ,d xksykdkj xsan ,d ikuh dh Vadh esa ços'k djus ls igys xq:Ro ds 
çHkko esa  h nwjh rd fxjrh gSA ;fn ty esa ços'k djus ds ckn xsan dk osx ugha cnyrk gS rks h Kkr djksA ty dh 
';kurk  9.8 × 10–6 N-s/m2 gSA [g = 9.8 m/s2]   

 

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 

[k.M+ (A) : çR;kLFk O;ogkj] vuqnS/;Z çfrcy] ;ax xq.kkad  

A-1. ihry dh fdlh NM+ dk O;kl 4 feeh gS rFkk ;ax izR;kLFkrk xq.kkad 9 × 1010 N/m2 gSA NM+ dh yEckbZ esa 0.1% o`f) 
djus esa fuEu cy dh vko';drk gksxh : 

 (A) 360 N (B) 36 N (C) 144 × 103 N (D) 36 × 105 N 
 

A-2. ,d LVhy dk rkj n`<+ vk/kkj ls Å/okZ/kj yVdk;k tkrk gSA tc ok;q esa ,d Hkkj ls Hkkfjr fd;k tkrk gS rks ;g   

La ls çlkfjr gksrk gS vkSj tc Hkkj iw.kZr;k ty esa Mwck gS rks foLrkj ?kVdj Lw jg tkrk gS rks Hkkj ds inkFkZ dk 
vkisf{kd ?kuRo gS     

 (A) a

a w

L

L L
 (B) w

a

L

L
 (C) a

w

L

L
 (D) w

a w

L

L L
 

 

A-3. leku yEckbZ o vuqçLFk dkV {ks=kQy ds nks rkj fp=k esa çnf'kZr gSA muds ;ax xq.kkad Øe'k% Y1 o Y2 gSA rqY; ;ax 
xq.kkad gksxk %  

 

 (A) Y1 + Y2 (B) 1 2Y Y

2


 (C) 1 2

1 2

Y Y

Y Y
 (D) 1 2Y Y  

 

A-4. leku inkFkZ ls cus pkj rkjksa ds fy, Hkkj&foLrkj xzkQ fp=k esa fn[kk;s x;s gSA lcls irys rkj dks fdl js[kk ls 

fu:fir fd;k x;k gS & 

 

 (A) OC (B) OD (C) OA (D) OB 
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[k.M+ (B) : Li'kZjs[kh; çfrcy o foÑfr] vi:i.k xq.kkad 

B-1. 1.0 m Hkqtk rFkk 0.005 m eksVkbZ dh ,d oxkZdkj ihry dh IysV ij bldh çR;sd NksVh foijhr Hkqtkvksa ij cy F 

yxk;k tkrk gS ftlds dkj.k 0.02 cm dk foLFkkiu gksrk gSA ;fn ihry dk vi:i.k xq.kkad  0.4 × 1011 N/m2 gS 

rks cy F dk eku gS % 
 (A) 4 × 103 N (B) 400 N (C) 4 × 104 N (D) 1000 N 
 

[k.M+ (C) : nkc o vk;ru foÑfr] vk;ru çR;kLFkrk xq.kkad 

C-1. ,d /kkrq dk xqVdk 1 × 105 N/m2 dk ok;qe.Myh; nkc vuqHko dj jgk gSA tc ;gh xqVdk ,d fuokZfrr d{k esa j[kk 

tkrk gS rks blds vk;ru esa vkisf{kd ifjorZu gSA (/kkrq dk vk;ru çR;kLFkrk xq.kkad 1.25 × 1011 N/m2 gSA) 

 (A) 4 × 10–7  (B) 2 × 10–7 (C) 8 × 10–7 (D) 1 × 10–7  
 

[k.M+ (D) : çR;kLFk fLFkfrt ÅtkZ 

D-1.  ;fn fdlh fLizax dks 2 lseh [khapus ij mldh fLFkfrt ÅtkZ V gS rks mls 10 lseh [khapus ij mldh fLFkfrt ÅtkZ 

gksxh & 

 (A) V/25 (B) 5 V (C) V/5 (D) 25 V 
 

D-2. ,d rkj dks 1mm [khapus esa fd;k x;k dk;Z 2J gS] leku inkFkZ ds ijUrq nqxquh f=kT;k o vk/kh yEckbZ ds nwljs rkj 

dks 1mm ls [khapus esa fd;k x;k dk;Z twy esa gS – 

 (A) 1/4 (B) 4 (C) 8 (D) 16 
 

[k.M+ (E) : ';kurk 

E-1. ,d rsy dh cw¡n ok;q esa  5 × 10–4 m/s lhekUr osx ls fxjrh gS   

 (i)  cw¡n dh f=kT;k gksxh % 
  (A) 2.5 × 10–6 m (B) 2 × 10–6 m (C) 3 × 10–6 m (D) 4 × 10–6 m 

 (ii) bldh vk/kh f=kT;k gksus ij lhekUr osx gksxk : (ok;q dh ';kurk =  
518 10

5


N-s/m2, rsy dk ?kuRo = 900 Kg/m3, 

g = 10 m/s2, rsy dh rqyuk esa ok;q dk ?kuRo ux.; gS)  
  (A) 3.25 × 10–4 m/s  (B) 2.10 × 10–4 m/s (C) 1.5 × 10–4 m/s (D) 1.25 × 10–4 m/s  
 

E-2. ,d ';ku ek/;e ls xqtj jgs ,d xksys dk lhekUr osx gS & 

 (A) xksys dh f=kT;k ds lh/ks lekuqikrhA (B) xksys dh f=kT;k ds O;qRØekuqikrhA  

 (C) xksys dh f=kT;k ds oxZ ds vuqØekuqikrhA   (D) xksys dh f=kT;k ds oxZ ds O;qRØekuqikrhA   
 

E-3. ,d xksyk ,d vuUr lhek ds ek/;e esa /khjs ls NksM+ fn;k tkrk gSA tSls gh xksyk fxjrk gS] bl ij uhps dh vksj 

dk;Zjr cy :   

 (A)  vUr rd fu;r jgrk gSA  

 (B) dqN le; rd c<+rk gS vkSj fQj fu;r gks tkrk gSA 

 (C) dqN le; ds fy, de gksrk gS vkSj fQj 'kwU; gks tkrk gSA 

 (D) dqN le; ds fy, c<+rk gS vkSj fQj ?kVrk gSA 
 

E-4. ,d Bksl xksyk ok;q esa 10 eh@ls- lhekUr osx ls fxjrk gSA ;fn bldks fuokZr esa fxjk;k tk;s & 

 (A) lhekUr osx 10 m/s ls vf/kd gksxk (B) lhekUr osx 10 m/s ls de gksxk 

 (C) lhekUr osx 10 m/s gksxkA (D) ogka dksbZ lhekUr osx ugha gksxk 
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Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN ) 
 

1. yEckbZ L dk ,d /kkrq dk rkj ,d n`<+ vk/kkj ls Å/okZ/kj yVdk gSA tc nzO;eku M dk ,d xksyd rkj ds fupys 
fljs ls cka/kk tkrk gS rks rkj esa foLrkj  gS :  

  LrEHk -         LrEHk-   

 (A) nzO;eku M dh xq:Roh; fLFkfrt ÅtkZ esa gkfu cjkcj gS      (p)  Mg  

 (B) rkj esa laxzghr izR;kLFk fLFkfrt ÅtkZ cjkcj gS       (q) 
1

2
Mg 

 (C) rkj dk izR;kLFkrk xq.kkad gS       (r)  Mg/  

 (D) foLrkj ds nkSjku mRiUu Å"ek gS       (s) 
1

4
Mg 


 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

Hkkx-I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

1. R f=kT;k ds rkacs ds rkj dks rksM+us ds fy, cy F dh vko';drk gksrh gSA 2R f=kT;k ds rkj dks rksM+us ds fy, 

vko';d cy gksxk & 

 (A) F/2 (B) 2 F (C) 4 F (D) F/4 
 

2. nks mYdk fi.M ftudh f=kT;k dk vuqikr 1 : 2 gS] ok;qe.My esa cgqr vf/kd Åpk¡bZ ls fxjrs gSA tc os lhekUr osx 

çkIr dj ysrs gS rks muds laosx dk vuqikr gS & 

 (A) 1 : 1 (B) 1 : 4 (C) 1 : 16 (D) 1 : 32 
 

3. ,d 50 kg dh eksVj pkj csyukdkj jcj ds xqVdksa ij j[kh gSA çR;sd xqVds dh Å¡pkbZ 4 cm o vuqçLFk dkV 

{ks=kQy 16 cm2 gSA jcj dk vi:i.k xq.kkad 2 × 106 N/m2 gSA ,d 500 N dk Li'kZ js[kh; cy eksVj ij yxk;k 

tkrk gSA eksVj fdruh nwjh ls ,d vksj foLFkkfir gksxh &  

 (A) 0.156 cm (B) 1.56 cm (C) 0.312 cm (D) 0.204 cm 
 

4. yEckbZ 2 m o vuqçLFk dkV {ks=kQy 2.0 cm2 dh ,d ihry dh NM+ ,d fljs ls yEckbZ L o vuqçLFk dkV {ks=kQy 

1.0 cm2  dh ,d LVhy dh NM+ ls tqM+h gSA la;qDr NM+ dks ifjek.k 5 × 104 N dk cy nksuksa fljksa ij cjkcj ,oa 

foijhr fn'kk esa yxkdj [khapk tkrk gSA ;fn nksuksa NM+ks dk foLrkj leku gS rc LVhy dh NM+ dh yEckbZ (L) gS  

 (Y ihry
 = 1.0 × 1011 N/m2 rFkk Y

LVhy
  = 2.0 × 1011 N/m2 ) 

 (A) 1.5 m (B) 1.8 m (C) 1 m (D) 2 m 
 

5. ,d xksykdkj xsan ';ku nzo ds yEcs LrEHk esa fxjrh gSA dkSulk xzkQ fuEu ds ifjorZu dks çnf'kZr djrk gS&  

t

F

O

Q

R

P

 
 (i)  le; ds lkFk xq:Rokd"kZ.k cy 

 (ii)  le; ds lkFk ';ku cy  

 (iii)  le; ds lkFk xsan ij dk;Zjr dqy cy 

 (A) Q, R, P (B) R, Q, P (C) P, Q, R (D) R, P, Q 
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6. ty dh lEihfM~;rk 46.4 × 10–6@ok;qe.Myh; gS bldk vfHkçk; gS fd  

 (A) ty dk vk;ru çR;kLFkrk xq.kkad 46.4 × 106 ok;qe.Myh; gSA 

 (B) nkc esa çR;sd ok;qe.Myh; o`f) ds fy, ewy vk;ru ds 46.4 xquk nl yk[kosa Hkkx ls ty ds vk;ru esa deh 

vkrh gSA  

 (C) tc ty ij ,d ok;qe.Myh; vfrfjDr nkc yxrk gS rks bldk vk;ru 46.4% ls ?kVrk gSA 

 (D) tc ty ij ,d ok;qe.Myh; vfrfjDr nkc yxrk gS bldk vk;ru ewy vk;ru dk 10–6 xquk de gks tkrk gSA 
 

7. ;fn LVhy o ihry ds rkjkssa dh yEckbZ] f=kT;k o ;ax xq.kkadks dk vuqikr Øe'k% a, b o c gS rks buds laxr mudh 

yEckbZ esa o`f) dk vuqikr gksxk %  

m

2m

///////////////////////////////

Steel ( )LVhy

Brass ( )ihry

 

 (A) 
2

2ac

b
 (B) 

2

3a

2b c
 (C) 

2

3c

2ab
 (D) 

22a c

b
 

 

8.  ;fn jcj dh xsan ,d rkykc esa 200 m xgjkbZ ij ys tk;h tkrh gS rks vk;ru esa 0.1% deh vkrh gSA ;fn ty dk 

?kuRo 1 × 103 kg/m3 o g = 10 m/s2 gS rks vk;ru çR;kLFkrk N/m2 esa gksxk : 
 (A) 108  (B) 2 × 108  (C) 109  (D) 2 × 109  
 

9. leku inkFkZ o yEckbZ ds ijUrq O;kl vuqikr 1 : 2 ds nks rkj leku cy ls [khaps tkrs gSA nksuksa rkjksa ds fy, f[kpus 

ij çfr bdkbZ vk;ru fLFkfrt ÅtkZ dk vuqikr gksxk %  

 (A) 1 : 1 (B) 2 : 1 (C) 4 : 1 (D) 16 : 1 
 

10. ,d NksVh LVhy dh xsan ,d nzo esa fu;r pky  10 cm/s ls fxjrh gSA ;fn LVhy dh xsan blds çHkkoh Hkkj ds nqxqus 

cy ls Åij [khaph tk;s rks ;g Åij dh vksj fdruh rhoz pky ls xfr djsxh ? 

 (A) 10 cm/s (B) 20 cm/s (C) 5 cm/s (D) – 5 cm/s 
 

Hkkx - II : ,dy ;k f}&iw.kk±d eku izdkj (SINGLE AND DOUBLE VALUE INTEGER TYPE) 
 

1. 1 m yEch NM+ dh yEckbZ ds ,d Hkkx dk {ks=kQy 10 cm2 o 'ks"k Hkkx dk vuqçLFk dkV {ks=kQy 5 cm2 gSA bl NM+ 

dh fod`fr ÅtkZ] ml NM+ ftldh yEckbZ 1 m rFkk vuqizLFk dkV {kS=kQy 10 cm2 gS] dh fodf̀r ÅtkZ dh 40 % gS 

tcfd nksuksa NM+ leku vf/kdre çfrcy ds çHkko esa gSA 10 cm2 vuqçLFk dkV okys Hkkx dh yEckbZ D;k gSA 
 

2. ,d NM+ dk vuqçLFk dkV {ks=kQy 
2x

1
100

 
 

 
 cm2 ls fn;k tkrk gS] tgka ‘x’ ,d fljs ls nwjh gSA ;fn 10 cm dh 

yEckbZ ij ‘20 kN’ Hkkj ds dkj.k foLrkj  × 10–3 cm gS rc  Kkr djksA Y = 2  105 N/mm2 . 

 

3. nks xqVds A o B ,d nwljs ls ,d Mksjh }kjk tqM+s gSaA Mksjh fp=kkuqlkj ,d ?k"kZ.kjfgr 
f?kjuh ls xqtjrh gSA xqVdk A, ,d fLFkj xqVds C ds {kSfrt Åijh i`"B ij fQlyrk 
gS ,oa xqVdk B, C ds Å/okZ/kj Qyd ij fQlyrk gSA nksauks ,d leku pky ls 
fQlyrs gSA xqVdksa dh lrgksa ds e/; ?k"kZ.k xq.kkad 0.2 gSA Mksjh dk cy fu;rkad 
2000 N/m gSA ;fn xqVds B dk nzO;eku 2 kg gS] rks xqVds A dk nzO;eku o Mksjh esa 
lafpr ÅtkZ ds vuqikr dh x.kuk (kg/J eas) djksaA  

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Elasticity & Viscosity 
 

 

 

Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVEC - 22 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

4. R f=kT;k dh ,d iryh oy;  ?kuRo o Y ;ax xq.kkad ds ,d inkFkZ ls cuh gSA ;fn oy; blds dsUnz ds ifjr% 

blds ry esa dks.kh; osx ls ?kqekbZ tkrh gS rks bldh f=kT;k esa vYi o`f) 
2 32 R

Y




 gS rc  Kkr djksA  
 

5. ?kuRo , yEckbZ L, o vuqizLFk dkV {ks=kQy S o ;ax xq.kkad Y dh ,d le:i rkacsa dh NM+ ?k"kZ.k jfgr {kSfrt lrg 

ij fu;r Roj.k  a0 ls xfr dj jgh gSA ;fn NM+ esa dqy foLrkj 
2

0a L

Y




 gS rks  Kkr djks &  
 

6. fp=k esa iznf'kZr 796 mm  O;kl o 200 mm yEckbZ dk ,d fiLVu 800 mm O;kl ds csyu esa dk;Z djrk gSA ;fn 
oy;kdkj fjDr LFkku 5 lsUVhikWbt ';kurk ds Lusgd rsy ls Hkjk tkrk gS rks fiLVu ds Å/okZ/kj fLFkfr esa uhps vkus 
dh fu;r pky (utnhdh iw.kk±d) (m/s esa) dh x.kuk djksA fiLVu dk Hkkj o v{kh; Hkkj dqy 9.8 N gSA  

 
 

7. ;fn fuEu fLFkfr ds fy, rsy dh ';kurk ¼yxHkx½  × 10–2 Ns/m2 gS rc  Kkr djks &  

   
//////

///////
///////

///////
///////

///////
///////

//////
///////

//////
///////

///////
///////

///////
///////

///////
//////

///////////


12

5
13Hkkj

W=130N

1m×1m oxkZdkj IysV

v=0.5m/s

urry
0.15cm rsy dh fQYe

 
 

8. fp=k esa iznf'kZr O;kl ‘d’ dh ,d o`Ùkkdkj pdrh vf/kd ';kurk ‘’ ds ,d nzo esa fLFkj lrg ls vYi nwjh ‘h’ ij 

/khjs&/khjs ?kwe jgh gSA ;fn dks.kh; osx ‘’ cuk;s j[kus ds fy, vko';d cyk?kw.kZ  ds fy, O;atd 
4d

h




 gS] rks 

Kkr djksA  

 
 

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj  
 

1. fp=k esa çnf'kZr rkj A o B leku inkFkZ ds cus gS rFkk mudh f=kT;k rA o rB gSA m nzO;eku 
dk ,d xqVdk muds e/; ca/kk gSA ;fn cy F = mg/3 gS] rks rkjksa ds VqVus ds fy, lgh 
fodYi gSA 

 (A) A, B ls igys VwV tk;sxk ;fn rA < 2rB gSA 

 (B)  A, B ls igys VwV tk;sxk ;fn rA = rB gSA 

 (C) A ;k B dksbZ Hkh VwV tk;sxk ;fn rA = 2rB gSA 

 (D) dkSulk rkj VwVsxk ;g fuf'pr djus ds fy, A o B dh yEckbZ irk gksuh pkfg,A 
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2. ,d NksVh xsan dks 2h Å¡pkbZ ds Å/okZ/kj fXylfju nzo LrEHk ds 'kh"kZ ij NksM+k tkrk gSA xsan h fxjus esa t1 le; rFkk 
'ks"k Å¡pkbZ dks lhekUr pky ls pyrs gq, t2 le; esa ikj djrh gSA ekuk bu Å¡pkbZ;ksa ds nkSjku ';ku cy }kjk fd;k 
x;k dk;Z Øe'k% W1 rFkk W2 gks rks   

 (A) t1 < t2 (B) t1 > t2 (C) W1 = W2 (D) W1 < W2 
 

3. yEckbZ  L, vuqçLFk dkV {ks=kQy A o ;ax xq.kkad Y dk ,d /kkrq dk rkj ,d ifjorhZ cy F }kjk bl çdkj [khapk 

tkrk gS fd F lnSo rkj esa çR;kLFk çfrjks/kh cy ls FkksM+k vf/kd gS tcfd rkj esa foLrkj   gS : 

 (A) F }kjk fd;k x;k x;k dk;Z 
2YA

L
 gSA (B) F }kjk fd;k x;k dk;Z 

2YA

2L
 gSA  

 (C) rkj esa lafpr çR;kLFk fLFkfrt ÅtkZ 
2YA

2L
 gSA (D) foLrkj ds nkSjku Å"ek mRiUu gksrh gSA 

 

Hkkx - IV : vuqPNsn (COMPREHENSION) 

vuqPNsn-1 

 tc ,d NM+ ;k rkj ij lEihM+u ;k ruu cy yxk;k tkrk gS rks yEckbZ esa ifjorZu x gksrk gS] tks ,d izR;kLFk 

inkFkZ ds fy, cy ds lekuqikrh gS - (gqd dk fu;e)   

 P  x   ;k  P = kx    

 mijksDr lehdj.k fLizax dh lehdj.k tSlh gSA yEckbZ L, {ks=kQy A o ;ax xq.kkad Y dh ,d NM+ ds fy, foLrkj x 

crk;k tk ldrk gS tSls -  

  x = 
PL

AY
   ;k  P = 

AY

L
 x,   vr%  K = 

AY

L
  

 bl izdkj fy¶V ls tqM+h NM+s ;k rkj fLizax dh rjg ekuh tk ldrh gSA NM+ esa laxzghr ÅtkZ foÑfr ÅtkZ dgh 

tkrh gS ,oa 1/2 Px ds cjkcj gksrh gSA fy¶V ds Q'kZ ij j[ks ;k fxjk;s x;s Hkkj rkjksa ¼dscYl½ esa izfrcy mRiUu 

djrs gSa ,oa fLizax fo'ys"k.k }kjk Kkr fd;s tk ldrs gSaA ;fn fy¶V ds rkj ¼dscy½ igys ls gh [khaps gq, gSa ,oa Hkkj 

j[kk ;k fxjk;k tkrk gS rks dscy esa vf/kdre foLrkj ÅtkZ laj{k.k }kjk Kkr fd;k tk ldrk gSA  
 

1. ;fn yEckbZ 4 m, {ks=kQy 4cm2 o ;ax xq.kkad 2 × 1010 N/m2 dh ,d NM+ 200 kg nzO;eku ls tqM+h gS rks nzO;eku 

dh ljy vkorZ xfr dh dks.kh; vko`fÙk (rad/seces) cjkcj gS %&  

 (A) 1000  (B) 10  (C) 100  (D) 10    
 

2. mijksDr iz'u esa ;fn 10 kg nzO;eku NM+ ls tqMs+ nzO;ekughu vk/kkj ij 99cm Å¡pkbZ ls fxjrk gS rks NM+ esa 

vf/kdre foLrkj cjkcj gS (g = 10 m/sec2)   

 (A) 9.9 cm  (B) 10 cm  (C) 0.99 cm  (D) 1 cm  
 

3. mijksDr iz'u esa NM+ esa mRiUu vf/kdre izfrcy cjkcj gS - (N/m2)   

 (A) 5 × 107  (B) 5 × 108  (C) 4 × 107  (D) 4 × 108  
 

4. ;fn leku yEckbZ (4m) rFkk vuqizLFk dkV {ks=kQy Øe'k% 2 cm2 o 4 cm2 rFkk leku ;ax xq.kkad 2 × 1010 N/m2 

dh nks NM+s ,d ds ckn ,d 600 kg nzO;eku ls tqM+h gS rks fudk; dh dks.kh; vko`fÙk gS - 

 (A) 
1000

3
 (B) 

10

3
 (C) 

100

3
 (D)  

10

3


 

 

5. iz'u (2) esa crk;s vuqlkj pkj ,d leku NM+sa ,d fy¶V ls tqM+h gSA ;fn fy¶V ds fiatjs dk Hkkj 1000 N gS ,oa izR;sd 

NM+ dh izR;kLFkrk lhek 9 × 106N/m2 gS rks ;g fdrus O;fDr;ksa dks lqjf{kr ys tk ldrh gSA (g = 10m/sec2, ekfu;s fd 

,d vkneh dk vkSlr nzO;eku 50 kg gS ,oa fy¶V ,d leku pky ls xfr djrh gS)  

 (A) 7  (B) 26  (C) 24  (D) 25  
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vuqPNsn -2 

 ';kurk nzo dk og xq.k gS ftlds dkj.k og Li'kZjs[kh; cy ds 
izHkko esa fo:i.k ds fy, izfrjks/k iznku djrk gSA fn;s x;s fp=k 
esa tSls&tSls IysV xfr djrh gSA nzo ds d.k fLFkfr 1 ls fLFkfr 
2 dh vksj vkxs xfr djrs gSa] ijUrq isans ij mifLFkr d.k fLFkj 
jgrs gsaA ;fn IysV o isans ds e/; vUrjky vYi gS rks IysV o isans 
ds e/; nzo d.k n'kkZ;s x;s js[kh; osx forj.k oØ ds vuqlkj 
xfr djrs gSa] ugha rks osx forj.k ijoyf;d gks ldrk gSA  

 

 

 U;wVu ds ';kurk ds fu;e ds vuqlkj Li'kZ js[kh; cy] fo:i.k dh le; ds lkFk&lkFk ifjorZu dh nj ls lacaf/kr gS  

 
F

A
  

d

dt


   ijUrq y

d

dt


  = u, 

d

dt


 =  

u

y
 

 rks F =  A 
u

y
 ,= ';kurk xq.kkad  

 vjSf[kd osx forj.k ds fy, F =  A
du

dy
 tgk¡ 

u

y
 ;k 

du

dy
 osx izo.krk dgh tkrh gSA  

6. fn;s x;s fp=k esa ;fn 2N cy IysV ds osx dks fu;r cuk;s j[kus ds fy, vko';d gS rks fu;rkad C1 o C2 ds eku gSa   
 

 
 (A) 100, 100 (B) 0, 100 (C) 200, 0  (D) 0, 200  
 

7. mijksDr iz'u esa IysV dh fu;r pky dk eku (m/sec esa) gS -  
 (A) 0 (B) 4  (C) 2 (D) 1   
 

8. ;fn osx forj.k ijoyf;d gSA u = c1y2 + c2y + c3  

2 cm

y

u 
 2N ds mlh cy ,oa IysV dh pky 2 m/sec ds fy,, fu;rkad C1, C2 o C3 gSa -   
   (A) 200, 200, 0 (B) 5000, 200, 0  (C) 5000, 0, 0  (D) 500, 200, 0  
 

9. mijksDr iz'u esa IysV ds Bhd uhps osx izo.krk gS - (izfr lsd.M esa)  
 (A) 'kwU; (B) 100 (C) 500 (D) 200 
 

10. isans ds Bhd utnhd osx izo.krk gS &  

 (A) 'kwU; (B) 100 (C) 500 (D) 200 
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 
* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS - 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
 

1. NksVs xksykdkj d.k] ';ku ek/;e esa xq:Ro ds çHkko esa fxj jgs gSA ?k"kZ.k ds dkj.k Åz"ek mRiUu djrh gSA lhekUr 

osx çkIr djus ds ckn Å"ek mRiUu djus dh nj d.k dh f=kT;k ij dSls fuHkZj djrh gSA  [JEE 2004, 2/60] 
 

2. 0.1kg dk ,d nzO;eku ux.; nzO;eku okys ,d rkj ls yVdk gSA bl rkj dh yEckbZ 1m rFkk blds vuqizLFk 

ifjPNsn dk {ks=kQy 4.9 ×10–7 m2 gSA ;fn bl nzO;eku dks FkksM+k lk m/okZ/kj uhps dh vksj [khapdj NksMk tk; rks 

;g 140 rad s–1 dks.kh; vko`fÙk dh ljy vkorZ xfr djrk gSA ;fn rkj ds inkFkZ dk ;ax xq.kkad n × 109 Nm–2 gks 

rks n dk eku gSA    [JEE 2010, 3/252] 
 

3. dqy vkos'k q okyh rsy dh ,d y?kq xksyh; cwan 'kkar gok esa] 
81

7


× 105 Vm–1  rhozrk okys ,d m/okZ/kj ,d leku 

fo|qr {ks=k esa larqfyr gSA tc fo|qr {ks=k dks 'kwU; dj fn;k tkrk gS] rks cwan 2 × 10–3 ms–1 ds ØkfUrd osx ls 

fxjrh gSA fn;k gS fd g = 9.8 ms–2, gok dh ';kurk = 1.8× 10–5 N sm–2 rFkk rsy dk ?kuRo = 900 kg m-3, q dk 

ifjek.k uhps fn;s fodYiksa esa ls dkSu lk gS \    [JEE 2010, 5/237, –2] 

 (A) 1.6 × 10–19 C (B) 3.2 × 10–19 C (C) 4.8 × 10–19 C (D) 8.0 × 10–19 C 
 

4. ,d 2L yEckbZ o 2R f=kT;k ds eksVs {kSfrt rkj ds ,d fljs dks L yEckbZ o R f=kT;k okys ,d irys {kSfrt rkj ls 

osfYMax ds }kjk tksM+k x;k gSA bl O;oLFkk ds nksauks fljksa ij cy yxkdj rkuk tkrk gSA irys o eksVs rkjksa esa foLrkj 

dk vuqikr fuEu gS %      [JEE (Advanced) 2013, 3/60,–1] 

 (A) 0.25 (B) 0.50 (C) 2.00 (D) 4.00 
 

5. lyZ ds iz;ksx esas ofuZ;j iSekus dk 'kwU; eq[; iSekus ij 3.20 × 10–2 m rFkk 3.25 × 10–2 m ds chp gSA ofuZ;j iSekus dk 

chlok¡ Hkkx (20th division) eq[; iSekus ds fdlh ,d Hkkx ds fcydqy lh/k esa gSA rkj ij 2 kg dk vfrfjDr Hkkj yxkus 

ij] ;g ns[kk x;k fd ofuZ;j iSekus dk 'kwU; vHkh Hkh eq[; iSekus ij 3.20 × 10–2 m rFkk 3.25 × 10–2 m ds chp gS] ijUrq 

vc ofuZ;j iSekus dk iSarkfylok¡ Hkkx (45th division) eq[; iSekus ds fdlh vU; Hkkx ds fcydqy lh/k esa gSA /kkrq ds irys 

rkj dh yEckbZ 2m rFkk vuqizLFk dkV dk {ks=kQy  8 × 10–7 m2 gSA iSekus dk vYirekad (least count)1.0 × 10–5 m gSA 

Rkkj ds ;ax izR;kLFkrk xq.kkad (Young’s modulus) esa vf/kdre izfr'kr =kqfV gSA [JEE (Advanced)-2014,P-1, 3/60]  
 

6*. cjkcj f=kT;k okys nks xksyksa P rFkk Q ds ?kuRo Øe'k% 1 rFkk 2 gSA xksyksa dks ,d nzO;eku jfgr Mksjh ls tksM+dj 1 ,o 2 

?kuRo okys  rFkk 1  ,oa 2 ';kurk xq.kkdksa okys nzoksa L1 ,oa L2 esa Mkyk tkrk gSA lkE;koLFkk esa xksyk P nzo L1 esa rFkk Q nzo 

L2 esa rSjrk gS rFkk Mksjh ruh jgrh gS ¼fp=k ns[ksa½A ;fn xksys P dks vyx ls L2 esa Mkyus ij mldk lhekar osx PV  gksrk gS 

vkSj xksys Q dk L1 esa vyx ls Mkyus ij lhekar osx QV  gS] rc [JEE(Advanced) 2015 ; P-2,4/88, –2] 

 

 (A) 
P

1

Q 2

V

V





 (B)  
P

2

Q 1

V

V





 (C) P QV .V 0  (D) P QV .V 0  
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7*. inkFkksZ P rFkk Q, ds izfrcy&fod`fr (stress-strain) xzkQ [khapus esa ,d Nk=k xyrh ls y-v{k ij fodf̀r rFkk x v{k 

ij izfrcy n'kkZrk gSA rc lgh dFku ¼gSa½  [JEE (Advanced) 2015 ; P-2,4/88, –2] 

 

 
 (A) P dk ruu&lkeF;Z (tensile strength) Q ls vf/kd gSA 

 (B)  inkFkZ P inkFkZ Q ls vf/kd rU; (ductile) gSA  
 (C) inkFkZ P inkFkZ Q ls vf/kd Hkaxqj (brittle) gSA  
 (D) inkFkZ P dk ;ax izR;kLFkrk xq.kkad inkFkZ Q ds ;ax izR;kLFkrk xq.kkad ls vf/kd gSA  
 

8. 8 gm cm–3 ?kuRo okys nks Bksl xksys P rFkk Q  dk O;kl Øe'k% 1 cm ,oa 0.5 cm gSA xksys P dks 0.8 gm cm–3 

?kuRo ,oa  = 3 poiseulles ';kuRo (viscosity) okys ,d rjy esa fxjk;k tkrk gS vkSj xksys Q dks 1.6 gm cm–3 

?kuRo ,ola  = 2  poiseulles ';kuRo (viscosity) okys nwljs rjy esa fxjk;k tkrk gSA xksys P ,oa Q ds vafre osxksa 
dk vuqikr D;k gksxkA   [JEE (Advanced) 2016 ; P-1, 3/62] 

 

9*. eku yhft, fd ,d ';ku (viscous) nzo ds ,d cM+s VSad (tank) esa ,d iryh oxkZdkj IysV (thin square plate) 
rSj jgh gSA VSad esa nzo dh Å¡pkbZ h, VSad dh pkSM+kbZ ls cgqr de gSA rSjrh gqbZ IysV dks ,d fu;r (constant)  osx 
u0 ls {kSfrt fn'kk esa [khapk tkrk gSA fuEufyf[kr dFkuksa esa ls dkSu lk ¼ls½ lgh gS ¼gSa½ \  

[JEE (Advanced) 2018, P-2, 4/60, –2] 

  (A) nzo ds }kjk IysV ij yxk;k x;k izfrjks/kd cy (resistive force) h ds O;qRØekuqikfrd (inversely proportional) gS  
  (B) nzo ds }kjk IysV ij yxk;k x;k izfrjk/skd cy IysV ds {ks=kQy ij fuHkZj ugha djrk gS  
  (C) VSad dh Q'kZ (floor) ij yxrk gqvk Li'kZjs[kh; izfrcy (tangential/shear stress) u0 ds lkFk c<+rk gS    

  (D) IysV ij yxus okys Li'kZjs[kh; izfrcy nzo dh ';kurk (viscosity)  ds lkFk js[kh; rjhds ls (linearly) cnyrh gS 
 

10. ,d Bksl {kSfrt ry (solid horizontal surface)  rsy dh ,d iryh ijr (thin layer) ls <dk (covered) gqvk gSA 
nzO;eku (mass) m = 0.4 kg dk ,d vk;rkdkj xqVdk (rectangular block) bl ry ij fojkekoLFkk esa gSA  
1.0 N s ifjek.k dk ,d vkosx (impulse) xqVds ij t = 0 le; ij yxk;k tkrk gS ftlds QyLo:i xqVdk x-v{k 
(x-axis) ij v(t) = v0e–t/ osx ls pyus yxrk gS] tgk¡ v0 ,d fLFkj jkf'k gS vkSj  = 4s gSA le; t =  ij] xVds 
dk foLFkkiu (displacement)  __________ehVj gSA e–1 =  0.37 ysaA [JEE (Advanced) 2018, P-2, 3/60] 

 

Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 
 

1. R f=kT;k dh xksy xsan ';kurk ds fdlh ';ku rjy esa osx ls fxj jgh gSA xksy xsan ij dk;Zjr eand ';ku cy gSA  
      [AIEEE 2004, 3/225, –1] 

 (1) R ds vuqØekuqikrh ijUrq ds O;qRØekuqikrh   (2) R rFkk nksuks ds vuqØekuqkikrh    

 (3) R rFkk nksuksa ds O;qRØekuqikrh   (4) R ds O;qRØekuqikrh ijUrq ds vuqØekuqikrh  
 

2. ;fn fdlh rkj ds inkFkZ dh izfrcy ‘S’ rFkk ;ax izR;kLFkrk xq.kkad ‘Y’ gS] rks rkj ds izfr ,dkad vk;ru esa lafpr 
ÅtkZ gS :    [AIEEE-2005, 3/225, –1] 

 (1) 2S2Y (2) 
2S

2Y
 (3) 

2

2Y

S
 (4) 

S

2Y
 

 

3.    ;fn ,d ';ku nzo (?kuRo = 1.5 fdxzk/eh3) essa lksus ds ,d xksys (?kuRo = 19.5 fdxzk/eh3) dh lhekUr pky 0.2 eh@ls 
gks] rc mlh vkdkj ds ,d pkWnh ds xksys ( ?kuRo = 10.5 fdxzk@eh3) dh mlh ';ku nzo esa lhekUr pky dh x.kuk 
dhft,A     [AIEEE 2006, 3/165, –1] 

 (1) 0.4 eh/ls     (2) 0.133 eh/ls  (3) 0.1 eh/ls  (4) 0.2 eh/ls  
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4.   ,d rkj esa  feeh ls òf) gksrh gS tc ,d Hkkj W blls yVdk;k tkrk gSA ;fn rkj ,d f?kjuh ds Åij ls xqtjrk gks vkSj 
nksuks fljksa ij nks Hkkj izR;sd W ds yVdk, tk,W] rc rkj dh yEckbZ esa òf) gksxh (feeh esa) : [AIEEE 2006, 3/165, –1] 

 (1)  (2) 2   (3) 'kwU;  (4) /2   
 

5.   vk;ru V dh dksbZ Bksl xksy xsan 1 ?kuRo ds inkFkZ ls cuh gSA ;g 2 ?kuRo (2 < 1). ds nzo esa fxj jgh gSA ;g eku 
yhft, fd nzo xsan ij ';ku cy yxkrk gS tks xsan dh pky v ds oxZ ds vuqØekuqikrh gS] vFkkZr F

';ku
 = – kv2 (k > 0) 

xsan dh lhekUr pky gS     [AIEEE-2008, 3/105] 

 (1) 1Vg

k


 (2) 1Vg

k


 (3) 1 2Vg( – )

k

 
 (4) 1 2Vg( – )

k

 
 

 

6. nks rkj ,d gh inkFkZ ds cus gSa vkSj ,d leku vk;ru j[krs gSaA ijUrq rkj 1 dk vuqizLFk ifjPNsn {ks=kQy A ,oa 
rkj 2 dk vuqizLFk ifjPNsn {ks=kQy 3A gSA ;fn cy F yxkus ij rkj 1 dh yEckbZ esa x dh o`f) gksrh gS] rc rkj  
2 esa ogh of̀) djus ds fy, fdrus cy dh vko';drk gksxh \  [AIEEE-2009, 4/144] 

 (1) 4F (2) 6F (3) 9F (4) F 
 

7. ;fn ikuh (';kurk xq.kkad water = 8.5 × 10-4 Pa.s) ls Hkjs VSad eas ,d LVhy (?kuRo p = 7.8 g cm –3) dh xsan fxjus 
ij 10 cm s–1 ds lhekUr osx ls pyrh gS] rc fXyljhu (p = 1.2 g cm-3,= 13.2 Pa.s) esa bldk lhekUr osx 
yxHkx gksxk :   [AIEEE 2011, 11 May; 4/120, –1] 

 (1) 6.25 × 10-4 cms–1 (2) 6.45 × 10–4cms–1 (3) 1.5 ×10-5 cms–1 (4)1.6 ×10-5 cms–1 

 

8. 10 cm yECkkbZ ds ,d LVhy ds rkj ds fljks ij tc rkieku esa o`f) 100°C dh tkrh gSa rc bldh yEckbZ fLFkj 
j[kus ds fy, fljks ij yxk;k x;k nkc gS : (LVhy dk ;ax izR;kLFkrk xq.kkad 2 × 1011 N m–2 vkSj jsf[kd izlkj 
xq.kkad 1.1 × 10–5 K–1 gSa)   [JEE (Main) 2014 ; 4/120, –1] 

 (1) 2.2 × 108 Pa  (2) 2.2 × 109 Pa (3) 2.2 × 107 Pa (4) 2.2 × 106 Pa  
 

9. fdlh ,d leku rkj dk vuqizLFkdkV dk {ks=kQy A gSaA blls cuk;s x;s ,d yksyd dk vkorZdky T gSA bl yksyd 
ds xksyd ls ,d vfrfjDr M nzO;eku tksM+ nsus ls yksyd dk vkorZdky ifjofrZr gksdj TM gks tkrk gSA ;fn bl 
rkj ds inkFkZ dk ;ax xq.kkad Y gks rks 1/Y dk eku gksxk : (g = xq:Roh; Roj.k) [JEE (Main) 2015; 4/120, –1] 

 (1) 

2

MT A
1

T Mg

     
   

 (2) 

2

MT Mg
1

T A

     
   

   (3) 

2

MT A
1

T Mg

    
   

  (4)  

2

M

T A
1

T Mg

  
   
   

 

10. fdlh eqyk;e inkFkZ }kjk cus gq, r f=kT;k dk ,d Bksl xksyk ftldk vk;ru izR;kLFkrk xq.kkad K gS] ,d csyukdkj 
crZu esa fdlh æo }kjk f?kjk gqvk gSA a {kS=kQy dk ,d æO;ekufoghu fiLVu csykukdkj crZu ds laiw.kZ vuqizLFkdkV 
dks <+drs gq, æo ds lrg ij rSjrk gSA æo ds laihMu gsrq tc fiLVu ds lrg ij ,d æO;eku m j[kk tkrk gS] rks 

xksys dh f=kT;k esa gksus okyk vkaf'kd ifjorZu 
dr

r

 
  

 gksxkµ   [JEE (Main) 2018; 4/120, –1] 

 (1) 
mg

3Ka
  (2) 

mg

Ka
  (3) 

Ka

mg
  (4) 

Ka

3mg
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EXERCISE-1 
 

Hkkx – I 

[k.M+ (A) 

A-1. No, 
10

9
 x 10–3 m = 1.11 mm.  

A-2. 0.75 cm, 1.25 cm  

A-3. –44
10

3
 , –48

10
3
  

[k.M+ (B) : 

B-1. (a) 
2Fcos

A


  (b) 

Fsin2

2A


    

(c)  = 0º   (d)  = 45º  

[k.M+ (C) : 

C-1. 107 ok;qe.Myh;  

[k.M+ (D) : 

D-1. 2.4 × 10–5 J.  D-2. 13.72 ×10–3 J 

[k.M+ (E) : 

E-1. 
81

49
 × 103 m 

 

Hkkx - II 

[k.M+ (A) : 
A-1. (A) A-2. (A) A-3. (B) 

A-4. (C) 

[k.M+ (B) : 

B-1. (C) 

[k.M+ (C) : 

C-1. (C) 

[k.M+ (D) : 

D-1.  (D)    D-2. (D) 

[k.M+ (E) : 

E-1. (i)  (C) ;  (ii)  (D)  E-2. (C) 

E-3. (C) E-4. (D)  

 

Hkkx - III 
1. (A) p ; (B) q ; (C) r ; (D)  q   
 

EXERCISE-2 

Hkkx - I  

1. (C) 2. (D) 3. (A) 

4. (D) 5. (C) 6. (B) 

7. (C) 8.  (D) 9. (D)  

10. (A) 

Hkkx - II 
 

1. 40 2. 8  3. 100 

4. 2 5. 2 6. 8 

7. 15  8. 32 
 

Hkkx - III 
 

1. (ABC) 2. (BD) 3. (BC) 

Hkkx – IV 

1. (C) 2. (D) 3. (A) 

4. (C) 5. (B) 6. (C) 

7. (B) 8. (C) 9. (D) 

10. (A) 
 

EXERCISE-3 

Hkkx - I 
 

1. 5dQ
r

dt
   2. 4  

3. (D) 4. (C) 5. 8  

6. (AD) 7. (AB) 8. 3 

9. (ACD) 10. 6.30 
 
 

Hkkx - II 
1. (2) 2. (2) 3.    (3) 

4.   (1) 5. (4) 6. (3) 

7. (1) 8. (1) 9. (1) 

10. (1) 
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fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 
 

1. 7.6 g cm–3 ?kuRo ds Hkkj ls Hkkfjr ,d rkj dh yEckbZ 90 cm gSA Hkkj dks ikuh esa Mqcksus ij yEckbZ 0.18 cm de 

gksrh gSA rkj dh izkjfEHkd yEckbZ Kkr djksA 
 

2. nks yEch /kkfRod ifÙk;k¡ ,d nwljs ls nks fjosV çR;sd dh f=kT;k 2.0 mm (fp=kkuqlkj) gS, }kjk tqM+h gSA çR;sd fjosV 

vf/kdre 1.5 × 109 Pa dk vi:i.k çfrcy lgu dj ldrh gSA iÙkh ij vf/kdre fdruk ruu cy vkjksfir fd;k 

tk ldrk gS] ;g ekfu;s fd çR;sd fjosV ij leku f[kapko Hkkj gS ?  

 
 

3. ,d feeh0 f=kT;k dh vkB o"kkZ dh cwans lhekUr osx 5 cm s–1 ls uhps fxj jgh gS rFkk ,d cM+h cwan cukus ds fy, 

vkil esa fey tkrh gSA cM+h cwan dk lhekUr osx Kkr djksA 
 

4. f=kT;k 1 cm dk ,d ok;q dk cqycqyk LFkk;h nj 0.5 cm s–1 ls 0.8 g cm–3 ?kuRo ds nzo esa Åij mB jgk gSA nzo 

dk ';kurk xq.kkad Kkr djksA ok;q dk ?kuRo ux.; gSA  
 

5. nks NM+ ‘A’ o ‘B’ ftudh eqDr yEckbZ leku gS] 60 cm nwjh ij Å/okZ/kj yVdh gS rFkk ,d {kSfrt n`<+ NM+ dks lgkjk 

nsrh gSA NM+ {kSfrt jgrh gS] tc A ls 20 cm nwj 5000 kg dk Hkkj yVdk gSA ;fn B esa çfrcy 50 N/mm2 gS rks 

‘A’ esa çfrcy o ‘A’ o ‘B’ dk {ks=kQy Kkr djksA fn;k gS YB = 9 × 104  N/mm2, YA = 2 × 105  N/mm2,  

g = 10 m/sec2  
 

6. ,d  2 m  yEch Å/okZ/kj NM+ Åijh fljs ij tM+or~ gSA '1 m' ds fy, {ks=kQy 13 cm2 o nwljs 1 m ds fy, {ks=kQy 

20 cm2 gSA eqDr fljs ij ,d iyM+k tqM+k gSA vf/kdre 50 N/mm2 dk vf/kdre çfrcy mRiUu djus ds fy,  

100 kg Hkkj dks iyM+s ij fdruh Åpk¡bZ ls fxjkuk pkfg,A Y = 200000 N/mm2. (g = 9.8 m/s2) 
 

7. 150 mm f=kT;k dk ,d csyu 155 mm f=kT;k ds ladsUnzh fLFkj csyu ds vUnj ?kwerk gSA nksuksa csyu 300 mm yEcs 

gSaA nzo dh ';kurk Kkr dhft;s tks csyuksa ds e/; fjDr LFkku esa Hkjk gS ;fn 60 rpm dk dks.kh; osx cuk;s j[kus ds 

fy, 0.98 N-m ds cyk?kw.kZ dh vko';drk gSA  

 
 

8. ,d oy; tks fd js[kh; vkos'k ?kuRo ‘’, vuqçLFk dkV {ks=kQy ‘A’, ;ax xq.kkad y, ds rkj dh cuh gSA bl oy; esa 
,d vkos'k Q0 blds dsUnz ij j[kk tkrk gSA ;fn çkjfEHkd f=kT;k ‘R’ gS] rks f=kT;k esa ifjorZu Kkr djksA  
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9. ux.; nzO;eku o vuqçLFk dkV {kS=kQy  4 × 10–6 m2, dh ,d iryh NM+ ,d fljs ls Å/okZ/kj yVdh gSA 10º C ij 

bldh yEckbZ 0.5 m  gSA ;g NM+ 0°C rd B.Mh dh tkrh gSA ijUrq fupys fljs ij ,d nzO;eku tksM+dj fldqM+us 

ls jksdh tkrh gSA Kkr djks &    [JEE - 1997] 

 (i) ;g nzO;eku o  

 (ii)  NM+ esa lafpr ÅtkZ 

  bl NM+ ds fy, fn;k gS Y = 1011 Nm–2, js[kh; çlkj xq.kkad = 10–5 K–1 o g = 10ms–2 
 

10.  R1 f=kT;k dk ,d YkEck csyu R2  f=kT;k ds ,d fLFkj lek{kh; csyu ds vanj fu;r osx V0  ls blds v{k ds vuqfn'k 

foLFkkfir fd;k tkrk gSA csyuksa ds e/; vUrjky ';ku nzo ls Hkjk gSA csyuksa ds v{k ls r nwjh ds Qyu ds :Ik esa nzo 

dks osx Kkr dhft;saA izokg ijruqek gSA              
 

11.  R1 o R2 f=kT;k (R1 < R
2
) ds nks yEcs lek{kh; csyuksa ds e/; varjky esa  ';kurk dk nzo Hkjk gqvk gSA vkarfjd 

csyu fLFkj gS rFkk ckg~; csyu dks.kh; osx 2 ls ?kw.kZu djrk gSA nzo izzokg ijruqek gSA r f=kT;k ds csyukdkj i`"B 

ds ,d ,dkad {kS=kQy ij dk;Zjr~ ?k"kZ.k cy dks fuEu lw=k =  r ( r),  }kjk ifjHkkf"kr fd;k x;k gSA Kkr 

dhft,sa %          

 (a)  r f=kT;k ds Qyu ds :Ik esa ?kw.kZu djus okys nzo dk dks.kh; osx ;              

 (b)  ckâ; csyu ds ,dkad YkEckbZ ij dk;Zjr~ ?k"kZ.k cyksa dk vk?kw.kZA    
 

12.  yECkkbZ ,oa R f=kT;k dh ,d ufydk LFkk;h nzo izokg j[krh gS ftldk ?kuRo o ';kurk gSA nzo izokg osx 

ufydk ds v{k ls  r nwjh ij v  = v0 (1 — r2/ R) ds vuqlkj fuHkZj djrk gSaA  

 Kkr dhft,sa %  

 (a) izfr ,dkad le; ufydk ds Hkkx ls izokfgr nzo dk vk;ru   

 (b) ufydk ds vk;ru esa fLFkr nzo dh xfrt ÅtkZ  

  (c) nzo }kjk ufydk ij yxk;k x;k ?k"kZ.k cy 

 (d) ufydk ds fljksa ij nkckUrj   

 

 
 

1. 88.632cm 2. 3.77 × 104 N 3. 20 cm/s  4. 35.55 poise  

5. 
1000

9
N/mm2, 300 mm2,  

1000

3
mm2  6. 1.33 cm  7.  = 0.77 N-sec/m2.  

8. R = 0k Q

AY


 9. (i) 4.0kg (ii) 0.001 J   10.  v = v0

2

1 2

n(r /R )

n(R /R )
 

11.  (a)  = 

2 2

1 2

2 2 2 2

2 1 1

R R 1 1

R R R r

 
 

  
 ; (b) N = 4

2 2

1 2

2 2

2 1

R R

R R
  

12.  (a) Q = 1/2v0R2 ; (b) T = 1/6 R2 2

0v ; (c) Ffr = 4v0 ; (d)p = 4v0/R2 
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