
(E 10.1)

mís';
nksyu fof/ }kjk T 2 – m xzki+ Q vkysf[kr djosQ fdlh oaqQMfyuh dekuh dk cy fu;rkad
,oa çHkkoh æO;eku Kkr djukA

midj.k
gYosQ Hkkj dh oqQaMfyuh dekuh ftlosQ fupys fljs ij ,d laosQrd osQ lkFk gSaxj dks
yVdkus osQ fy, ,d gqd@NYyk yxk gks] (dekuh dk vkarfjd O;kl yxHkx 1&1-5cm

vFkok 100g ifjlj dh dekuhnkj rqyk dh dekuh osQ O;kl osQ cjkcj gks ldrk gSA ,d
n`<+ Vsd] gSaxj rFkk 10g osQ [kk¡psnkj ckV (;fn cy fu;rkad dk eku vf/d gks rks 20g
osQ [kk¡psnkj ckV Hkh mi;ksx fd, tk ldrs gSa)] DySai LVSaM] rqyk] ekid LosQy
(15-30cm)] fojke ?kM+h (vYirekad 0-1s)A

fl¼kar
fdlh dekuh dk dekuh fLFkjkad (vFkok cy fu;rkad) bl çdkj O;Dr fd;k tkrk gS%

dekuh fLFkjkad] K ¾   
çR;ku;u c y

foLrkj

bl çdkj dekuh fLFkjkad dekuh esa çfr ,dkad foLrkj osQ fy, çR;ku;u cy gksrk gSA
blosQ eku dk fu/kZj.k dekuh osQ çR;kLFk xq.kksa }kjk gksrk gSA ¯cnq :ih fdlh n`<+ Vsd
(nhokj esa tM+h dksbZ dhy) ls fuyafcr dekuh osQ eqDr fljs ls fdlh nh xbZ oLrq dks
yVdk fn;k tkrk gSA ;fn bl oLrq dks [khapdj NksM+ nsa rks og ljy vkorZ nksyu djus
yxrh gSA

dekuh fLFkjkad K dh oaqQMfyuh dekuh dk vkorZ dky (T) bl çdkj O;Dr fd;k
tkrk gS]

= π
m

T
K

2

;gk¡ m dekuh ls yVdh oLrq dk æO;eku gSA ;fn dekuh dk viuk nzO;eku vf/d gks
rks ;g O;atd dk :i]

ç;ksx 10
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T =  
+

π
om m

K
2

gks tkrk gSA ;gk¡ m
0
 dekuh fudk; (dekuh + laosQrd + gSaxj) dk çHkkoh æO;eku rFkk

m yVdh gqbZ oLrq dk æO;eku gSA ;fn dekuh lqn`<+ (mPp dekuh fLFkjkad okyh) gks
rks mldk vkorZdky y?kq gksrk gSA

vki nks fofHkUu fuyafcr oLrqvksa (Hkkjksa)] ftuosQ æO;eku m
1 
rFkk m

2 
gS] ls lac¼

vkorZdkyksa Øe'k% T
1 
rFkk T

2 
dks Kkr djosQ dekuh fudk; osQ æO;eku m

0 
dk foyksiu

dj ldrs gSaA rc

T
1
 = 

+
π

1o
m m

K
2

T
2
 = 

+
π

o 2m m

K
2

lehdj.k (E 10-3) rFkk (E 10-4) ls m
0
 dk foyksiu djus ij] gesa çkIr gksrk gS

K = 4π2 (m
1
 – m

2
)/(T

1
2 – T

2
2)

m
1
, m

2
, T

1
 rFkk T

2
 osQ ekuksa dks Kkr dj lehdj.k (E 10-5) osQ mi;ksx }kjk dekuh

fudk; dk dekuh fLFkjkad fu/kZfjr fd;k tk ldrk gSA

dk;Zfof/

1- fp=k E 10-1 esa fn[kk, vuqlkj fdlh n`<+ Vsd ls ,d
oaqQMfyuh dekuh SA ftlosQ eqDr fljs A ls ,d
laosQrd rFkk gSaxj tqM+k gks] fuyafcr dhft,A

2- ,d ekid iSekus (LosQy) dks dekuh ls lVkdj
ÅèokZ/j O;ofLFkr dhft,A ;g è;ku jf[k, fd
laosQrd dks LosQy dks Li'kZ fd, fcuk LosQy osQ mQij
eqDr xfr djuh pkfg,A

3- LosQy dk vYirekad Kkr dhft,A ;g çk;% 1mm

;k 0.1cm gksrk gSA

4- fojke ?kM+h dh dk;Z fof/ dk ijh{k.k dhft, vkSj
bldk vYirekad Kkr dhft,A

5- m
1
 æO;eku dh oLrq (Hkkj) vFkok [kk¡psnkj ckV dks

/hjs ls gSaxj ls yVdkb,A laosQrd dks #dus rd
izrh{kk dhft,A ;g fn, x, Hkkj osQ fy, lkE;koLFkk
dh fLFkfr gSA vc Hkkj dks FkksM+k&lk uhps dh vksj

(E 10.2)

(E 10.4)

(E 10.5)

oqaQMfyuh

dekuh

gSaxj

Hkkj

laosQrd

ehVj LosQy

n`<+ Vsd

fp=k E 10-1  oaqQMfyuh dekuh osQ dekuh fLFkjkad osQ
vè;;u dh çk;ksfxd O;oLFkk

(E 10.3)

iz;ksx 10
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[khapdj /hes ls NksM+ nhft, rkfd ;g ÅèokZ/j nksyu dj losQA laosQrd P dh LosQy
ij LFkk;h fLFkfr dks gh lanHkZ ;k ekè; fLFkfr ekuuk pkfg,A tSls gh laosQrd P ekè;
fLFkfr dks (eku yhft, uhps ls Åij dh vksj) ikj djs rqjar gh fojke ?kM+h dks vkjaHk
dj nhft,A mlh {k.k ls nksyuksa dh la[;k fxuuk vkjaHk dhft,A

6- tSls&tSls leku fn'kk esa laosQrd ekè; fLFkfr dks ikj djrk jgs] nksyuksa dk fxuuk 1]
2] 3] ---] n tkjh jf[k,A fdlh Hkh fxurh n (tSls 5 ls 10 rd) osQ nksyuksa osQ iw.kZ
gksrs gh fojke ?kM+h can dj nhft,A fojke ?kM+h dk Mk;y i<+dj Hkkj }kjk iw.kZ fd,
n nksyuksa dk oqQy le; (t) uksV dhft,A

7- bruh la[;k (n) osQ nksyu djus dk oqQy le; de&ls&de rhu ckj vo'; Kkr
dhft,A bu ikB~;kadksa dk ekè; le; (t

1
) Kkr dhft,A blosQ i'pkr ,d nksyu dk

le; vFkkZr nksyu dj jgh oqQaMfyuh dekuh (Hkkj lfgr) dk vkorZdky
T

1
 (= t

1
/n) ifjdfyr dhft,A

8- nks vU; [kkapsnkj ckV osQ fy, pj.k 5 ,oa 6 nksgjkb,A

9- izR;sd Hkkj osQ fy, nksyu dk vkorZdky T=t/n Kkr dhft, rFkk vius izs{k.kksa dks
lkj.kh esa fyf[k,A

10- izR;sd Hkkj osQ fy, dekuh fLFkjkad K
1
, K

2 
rFkk K

3 
osQ eku ifjdfyr dhft,A K

1
,

K
2 
rFkk K

3 
osQ ekuksa dk ekè; Kkr djosQ nh xbZ oaqQMfyuh dekuh dk ekè; dekuh

fLFkjkad K Kkr dhft,A

11- dekuh fLFkjkad K dk eku y v{k osQ vuqfn'k T 2 rFkk x v{k osQ vuqfn'k m ysdj
T 2 rFkk m dk xzki+ Q [khapdj Hkh Kkr fd;k tk ldrk gSA

[fVIi.kh& nksyu n dh la[;k vf/d&ls&vf/d yh tkuh pkfg, rkfd le; ekiu dh
=kqfV dks de&ls&de fd;k tk ldsA nksyuksa dh la[;k n fu/kZfjr djus dh ,d fof/
fojke ?kM+h osQ vYirekad ij vk/kfjr gSA ;fn fojke ?kM+h dk vYirekad 0.1s gks rks
ekiu dh =kqfV dks 1% dh lhek esa j[kus osQ fy, y?kqre le; 10s gksuk pkfg,A vr%
n dk fu/kZj.k mu nksyuksa dh la[;k osQ vk/kj ij fd;k tkuk pkfg,A ftrus nksyu nzO;eku
}kjk yxHkx 10s esa iw.kZ fd, tkrs gSaA]

çs{k.k
ÅèokZ/j LosQy dk vYirekad = ...mm= ...cm

fojke ?kM+h dk vYirekad = ...s

Hkkj 1 dk æO;eku m
1
 = ...g = ... kg

Hkkj 2 dk æO;eku m
2
 = ...g = ...kg

Hkkj 3 dk æO;eku m
3
 = ...g = ...kg
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lkj.kh E
 
10-1& Hkkj lfgr oaqQMfyuh dekuh osQ nksyuksa osQ vkorZdky T 

 
dk ekiu

1

2

3

1 2 3

ekè;
t (s)

Øe
la[;k

Hkkj (oLrq)
dk æO;eku
m (kg)

laosQrd dh
LFkk;h fLFkfr x

(cm)

nksyuksa dh la[;k
(n)

n nksyuksa dk
le; t (s)

vkorZdky
T = t/n (s)

K
1
 = 4π2 (m

1
 – m

2
)/(T

1
2 – T

2
2);

K
2 
= 4π2 (m

2
 – m

3
)/(T

2
2 – T

3
2);

K
3
 = 4π2 (m

1
 – m

3
) / (T

1
2 – T

3
2)

K
1
, K

2
 rFkk K

3
 osQ ekuksa dks ifjdfyr djosQ nh xbZ oaqQMfyuh dekuh osQ dekuh fLFkjkad

dk ekè; eku Kkr dhft,A ifj.kke dks mfpr ekËdksa ,oa lkFkZd vadksa esa O;Dr dhft,A

iz;ksx 10

ifjdyu
lehdj.k (E

 
10-5) esa m

1
, m

2
, m

3
 rFkk T

1
, T

2
, T

3
 osQ ekuksa dks Hkfj,A

fp=k  E10-2 oqaQMfyuh dekuh osQ fy, fp=k T 2 ,oa m osQ chp visf{kr xzki+ Q
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dekuh fLFkjkad rFkk dekuh osQ izHkkoh nzO;eku dk eku T2 rFkk m osQ eè; xzki+ Q
[khapdj Hkh Kkr fd;k tk ldrk gSA bl xzki+ Q dk vuqekfur :i ljy js[kh; gS tSlk
fd fp=k E 10.2 esa fn[kk;k x;k gSA dekuh fLFkjkad K(=4π2/m') dk eku ljy
js[kh; xzki+ Q dh izo.krk m' }kjk ifjdfyr fd;k tk ldrk gSA

ljy js[kh; xzki+ Q osQ y v{k ij var%[kaM c rFkk izo.krk m' osQ Kkr ekuksa dk mi;ksx
djosQ oqaQMfyuh dekuh osQ izHkkoh nzO;eku m

0
(=c/m') dk ifjdyu fd;k tk ldrk

gSA oaqQMfyuh dekus osQ izHkkoh eku m
0
(=–c') dh ljy js[kh; xzki+ Q }kjk x v{k ij

cuk;s var%[kaM (c') osQ eku ls lh/s gh x.kuk Hkh dh tk ldrh gSA

ifj.kke
nh xbZ oaqQMfyuh dekuh dk dekuh fLFkjkad ¾ ...N m-1.

oaqQMfyuh dekuh dk izHkkoh nzO;eku = ...g = ...kg

K osQ eku esa =kqfV dk ifjdyu xzki+ Q dh izo.kZrk esa =kqfV }kjk fd;k tk ldrk gS

K

K

∆ ∆
=

ioz .krk
izo.krk

izHkkoh nzO;eku m
0
 esa =kqfV xzki+ Q osQ var% [kaM rFkk izo.krk esa =kqfV osQ rqY; gksxkA ifj.kke

dks =kqfV lfgr O;Dr dhft,A

ifjppkZ

1- fdlh oaqQMfyuh dekuh osQ dekuh fLFkjkad osQ ifjek.k dh ifj'kq¼rk eq[;r%
dekuh osQ nksyu osQ vkorZdky T osQ ekiu dh ifj'kq¼rk ij fuHkZj djrh gSA pw¡fd
vkorZdky T lehdj.k (E 10-5) esa T 2 osQ inksa esa n`f"Vxkspj gksrk gS vr% T osQ
ekiu esa y?kq vfuf'prrk osQ dkj.k T 2 esa i;kZIr ËqfV vk tk,xh ftlosQ
ifj.kkeLo:i izkIr ifj.kke lkFkZd :i ls çHkkfor gksxkA le; dh eki osQ fy, 0-1s
vYirekad ifj'kq¼rk okyh fojke ?kM+h dks vf/d ojh;rk nh tkuh pkfg,A

2- fojke ?kM+h dks vkjaHk ,oa jksdus esa nsjh gksus osQ dkj.k ifj.kke esa lnSo gh O;fDrxr
=kqfV dh laHkkouk jgrh gSA

3- dHkh&dHkh ok;q osQ çokg dks iw.kZr% jksd ikuk laHko ugha gks ikrk ftlosQ dkj.k nksyu
dky izHkkfor gks ldrk gSA Hkkj dks >VosQ osQ lkFk eqDr djus ij Hkh mldk nksyu
dky izHkkfor gks ldrk gSA vr% Hkkj dks viuh LFkk;h (vFkok ekè;) fLFkfr ls ,d
vksj (v/kseq[kh vFkok mifjeq[kh) ys tkrs le; fo'ks"k lko/kuh cjrrs gq, dkiQh
/hes&ls eqDr djuk pkfg,A

4- dekuh ls tqM+k Hkkj viuh ekè; lkE; fLFkfr osQ b/j&m/j (ljy vkorZ xfr esa)
xfr djrk gSA lehdj.k (E 10-1) rFkk (E 10-2) osQoy dekuh dh çR;kLFkrk lhek

03/05/2018



89

(gqd dk fu;e) esa y?kq foLrkjksa vFkok nksyu osQ y?kq vk;keksa osQ fy, ykxw gksrh gSA
;g è;ku j[kuk pkfg, fd Hkkj dks osQoy cgqr FkksM+k [khapdj /hes&ls eqDr fd;k
tkuk gS rkfd dekuh esa ÅèokZ/j nksyu mRiUu gks tk,A

5- ;g vko';d ugha gS fd oaqQMfyuh dekuh osQ nksyu iw.kZr% vuoeafnr gksA ok;q dh
mRIykourk rFkk ok;q dk ';kud"kZ.k nksyu osQ vkorZdky esa FkksM+h o`f¼ dj nsrs gSaA
bl çHkko dks mPp ?kuRo osQ inkFkZ (tSls LVhy ;k ihry) dh y?kq rFkk dBksj dekuh
ysdj vR;f/d de fd;k tk ldrk gSA

6- Hkkj ([kk¡psnkj CkkV) lfgr oaqQMfyuh dekuh dks fuyafcr djus osQ fy, ,d lqn`<+ Vsd
dh vko';drk gksrh gSA ;g laHko gS fd [kk¡psnkj ckVksa ij vafdr eku muosQ ;FkkFkZ
æO;eku u gksaA Vsd esa >qdko (dHkh&dHkh) rFkk Hkkjksa osQ æO;ekuksa esa ifj'kq¼rk dh
deh osQ dkj.k Hkh nksyuksa osQ vkorZdky esa oqQN =kqfV mRiUu gks ldrh gSA

Lo&ewY;kadu

1- fdlh lqn`<+ Vsd ls nks dekfu;k¡ A (dksey) rFkk B (lqn`<+)] ftuosQ gSaxjksa ls leku
Hkkj yVosQ gSa fuyafcr gSaA muesa fofHkUu le;ksa ij ÅèokZ/j nksyu mRiUu fd, tkrs
gSa vkSj muosQ nksyuksa dk le; uksV fd;k tkrk gSA fdl dekuh esa nksyu ean gksaxs\

2- vkidks ,d oaqQMfyuh dekuh rFkk ,d fojke ?kM+h osQ lkFk N% Kkr æO;eku (m
1
,

m
2
,..., m

6
) fn, x, gSaA vkidks nksyu fof/ }kjk izR;sd nzO;eku ls Hkkfjr oaqQMfyuh

dekuh osQ nksyuksa osQ rn~uq:ih vkorZ dkyksa (T
1
, T

2
,..., T

6
) dks ekius osQ fy, dgk

tkrk gSA

(a) lehdj.k (E10-2) dk mi;ksx djosQ rFkk m dks x&v{k osQ vuqfn'k rFkk T2 dks
y&v{k osQ vuqfn'k ysdj xzki+ Q vkysf[kr djus ij vki çkIr gksus okys oØ dh oSQlh
vkÑfr dh vis{kk djrs gSa\

(b) mijksDr xzki+ Q dh ço.krk rFkk x v{k ,oa y v{k ij var%[kaMksa dh O;k[;k dhft, vkSj
oaqQMfyuh dekuh dk (i)dekuh fLFkjkad K rFkk(ii) çHkkoh æO;eku m

0
 Kkr dhft,A

¹laosQr& (a) lehdj.k (E10-2) dks T2 =(4π2/K) m + (4π2/K) m
o
 osQ :i esa

O;Dr djus ij ljy js[kk osQ lehdj.k y = mx + c tSlh lehdj.k çkIr gksrh gS
ftlesa m ljy js[kk dh ç.kork rFkk c y&v{k ij var%[kaM gSA vr% ;g vis{kk dh
tkrh gS fd fp=k E10-2 esa fn[kk, vuqlkj m rFkk T 2 osQ chp xzkI +kQ ,d ljy js[kk
AB gksxkA Åij (a) esa nh xbZ lehdj.k ls&

y&v{k ij var%[kaM (OD)] c = (4π2/K) m
o
; (x = 0, y = c)

x&v{k ij var%[kaM (OE)] c′ = – c/m′ =  – m
o
; (y = 0, x = – c/m′)

ço.krk] m′ = tan θ = OD/OE

              = c/c′ = – c/m
o
 = (4π2/K)

iz;ksx 10
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lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

1- fHkUu&fHkUu dekuh fLFkrkad K
1
, K

2
, rFkk K

3
 dh rhu dekfu;ksa dks Js.kh Øe esa tksfM+,

(fp=k E 10.3)A rhuksa dekfu;ksa dks tksM+dj cuh dekuh osQ fudk; dk dekuh fLFkjkad
Kkr dhft, rFkk mldh rqyuk izR;sd dekuh osQ dekuh fLFkjkad ls dhft,A

2- fp=k E 10.4 esa fn[kk;h O;oLFkk osQ lkFk mijksDr fØ;kdyki dks nksgjkb, rFkk ;g
Kkr dhft, fd nksuksa O;oLFkkvksa esa dekuh fLFkjkad rFkk vkorZdky ijLij fdl izdkj
fHkUu gSaA

3- dekuh fLFkjkad dk eku 20.5 Nm-1 gksus dk HkkSfrd vkSfpR; D;k gS\

4- ;fn laHko gks rks dekuh dk nzO;eku Kkr dhft,A D;k izHkkoh nzO;eku m
0
 ls bldk

dksbZ laca/ gS\

fp=k E10-4 ik'oZØe esa la;ksftr dekfu;k¡fp=k E10-3 Js.kh Øe esa la;ksftr dekfu;k¡
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