
mís';
fdlh vkur lery (f}vkur lery dk mi;ksx djosQ) ij yq<+dus okyh xsan dh mQtkZ
laj{k.k dk vè;;u djukA

midj.k rFkk lkexzh
dBksj i`"B okyk ,d f}vkur lery (f}vkur lery ij xsan dh funsZf'kr xfr izkIr
djus osQ fy, ;g lq>ko fn;k tkrk gS fd bl ij ,syqfefu;e pSusy LVhy osQ rkjksa dh
nks iVfj;k¡ yxkbZ tk,¡)] yxHkx 2.5 cm O;kl dh LVhy dh ,d xsan] ydM+h osQ nks xqVosQ]
fLifjV ysfoy] fV'kw isij ;k :bZ rFkk vk/k ehVj dk ,d LosQyA

fl¼kar
mQtkZ laj{k.k fu;e osQ vuqlkj] ^mQtkZ u rks mRiUu dh tk ldrh gS vkSj u gh u"V dh tk
ldrh gS] ysfdu ;g osQoy ,d :i ls nwljs :i esa ifjofrZr dh tk ldrh gS*A

fdlh ;kaf=kd fudk; osQ fy,] tSlsµfdlh vkn'kZ
fpdus vkur lery ij yq<+drh LVhy dh xsanA bl xsan
dh mQtkZ xfrt rFkk fLFkfrt mQtkZvksa osQ :i esa jgrh
gS rFkk bldh xfr osQ le; bu mQtkZvksa osQ chp esa
yxkrkj :iakrj.k gksrk jgrk gSA xfrt rFkk fLFkfrt
mQtkZvksa dk ;ksx vpj jgrk gS c'krs± fd ok;q izfrjks/]
?k"kZ.k vkfn esa mQtkZ dk {k; u gksA

   bl iz;ksx esa] f}vkur lery ij LVhy dh xsan osQ
yq<+dus dh xfr osQ mnkgj.k }kjk mQtkZ laj{k.k osQ fu;e

dks le>k;k x;k gSA vkur lery osQ dBksj ì"B ij yq<+drh LVhy dh xsan fuEu ?k"kZ.k osQ
lkFk xfr dk ,d mnkgj.k gSA tc vkur lery AO osQ fcanq A ls xsan dks NksM+k tkrk gS]
;g <yku ij uhps yq<+osQxh rFkk fo#¼ fn'kk esa lery OB ij yxHkx mlh mQ¡pkbZ h rd
tk,xh ftlls bls NksM+k x;k FkkA ;fn nk,¡ gkFk dh vksj osQ lery osQ <yku osQ dks.k dks
cny fn;k tk,] rks Hkh xsan rc rd xfr djsxh tc rd fd og mlh mQèokZèkj mQ¡pkbZ rd
u igq¡p tk,A

fp=k A 6.1 LVhy dh xsan dh f}vkur lery ij xfr

fØ;kdyki 66666
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ck,¡ gkFk dh vksj osQ vkur lery osQ fcanq A ij eqDr djus ij LVhy dh xsan esa osQoy fLFkfrt
mQtkZ gS tks fd xsan dks eqDr djus osQ fcanq dh mQèokZ/j mQ¡pkbZ] h] osQ vuqØekuqikrh gS rFkk bldh xfrt
mQtkZ 'kwU; gSA tc LVhy dh xsan yq<+ddj f}vkur lery osQ fuEure fcanq O rd igq¡prh gS] rks ;g
fLFkfrt mQtkZ iw.kZr;k xfrt mQtkZ esa :iakrfjr gks tkrh gSA vc ;g nwljs vkur lery ij mQij dh vksj
p<+uk izkjaHk djrh gS vkSj bl le; xfrt mQtkZ fLFkfrt mQtkZ esa ifjofrZr gksrh gSA fcanq B ij tgk¡ ;g
nk,¡ gkFk dh vksj osQ lery OB ij #drh gS] blesa osQoy fLFkfrt mQtkZ gksrh gS vkSj xfrt mQtkZ 'kwU;
gksrh gSA nks mQèokZ/j mQ¡pkb;ksa AA'  rFkk BB' dh lekurk }kjk ;kaf=kd mQtkZ osQ laj{k.k osQ fu;e dks
lR;kfir fd;k tk ldrk gSA

dk;Zfof/
1- fLifjV ysfoy dh lgk;rk ls izk;ksfxd es”k dks {kSfrtr% lek;ksftr dhft,A

2- LVhy dh xsan rFkk vkur leryksa dks #bZ ;k fV'kw isij ls lkiQ dhft,A xsan ;k lery
ij /wy ;k nkx dk ,d NksVk&lk d.k Hkh dkiQh vf/d ?k"kZ.k dk dkj.k cu ldrk
gSA

3- lki+ Q fd, gq, f}vkur lery dks {kSfrt es”k ij jf[k,A

fVIi.kh& ?k"kZ.k dks de djosQ rkfd mQtkZ dk ßkl U;wure fd;k tk losQ ,d u VwVus
okyk f}vkur lery cuk;k tk ldrk gS ftlesa LVhy dh xsan LVsuysl LVhy rkj ls
cus ,d iFk ij yq<+drh gSA bl izdkj osQ midj.k dk iz;ksx djus ij ;g ik;k x;k
fd bl midj.k esa yksVfud ?k"kZ.k cgqr gh de gS vkSj ;g bl fØ;kdyki osQ fy,
cgqr vPNk gSA fo|ky;ksa esa iz;ksx gksus okys nwljs midj.kksa dh Hkk¡fr blosQ osaQnz vFkkZr~
fuEurj ¯cnq ;k laf/LFkku ij dksbZ foHkax (kink) Hkh mRiUu ugha gksrkA

4- f}vkur lery osQ fuEurj fcanq O ls leku nwjh ij izR;sd lery osQ fljksa osQ uhps
ydM+h osQ nks cjkcj lkb”k osQ xqVosQ W

1
 rFkk W

2
 fuosf'kr dhft,A fp=k A 6.1 esa

n'kkZ, vuqlkj nksuksa lery yxHkx leku :i ls >qosQ gq, gksaxsA vkur lery {kSfrt
es”k ij lqn`<+r% fLFkj jgus pkfg, vU;Fkk vkur lery dh xfr (fgyus&Mqyus) osQ
dkj.k mQtkZ dk ßkl gksxkA

5- ck,¡ gkFk dh vksj osQ lery osQ ¯cnqq A ls LVhy dh xsan dks NksfM+,A

6- LosQy dk mi;ksx djosQ est ls fcanq A dh mQèokZ/j mQ¡pkbZ AA′ (x) Kkr dhft,A

7- nk,¡ gkFk dh vksj osQ lery ij xsan ftl fu'kku B rd tkrh gS] mls uksV dhft,
rFkk mQèokZ/j mQ¡pkbZ BB′ (y) Kkr dhft, (fp=k A. 6.1)A izs{k.kksa dks vafdr
dhft,A nk,¡ gkFk dh vksj osQ lery ij LVhy dh xsan dh mPpre fLFkfr ns[krs le;
izs{kd dks vR;ar lko/ku jgus dh vko';drk gS] D;ksafd xsan mPpre fLFkfr ij osQoy
,d {k.k osQ fy, gh #drh gSA

8- nksuks esa ls fdlh Hkh lery osQ uhps j[ks ydM+h osQ xqVosQ W
1 
vkSj W

2
 dks osaQnz fcanq

fØ;kdyki 6
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O dh vksj FkksM+h&lh nwjh rd f[kldkb,A vc nk,¡ gkFk dh vksj osQ lery osQ <ky
dk dks.k (izo.krk) ck,¡ gkFk dh vksj osQ lery osQ dks.k ls vf/d gksxkA

9- xsan dks fcanq A ls eqDr dhft, rFkk nk,¡ gkFk osQ lery dh vksj fpÉ B dks uksV
dhft, (tgk¡ rd LVhy dh xsan yq<+ddj igq¡prh gS)A mQèokZ/j mQ¡pkbZ BB′ Hkh Kkr
dhft,A

10- nk,¡ gkFk dh vksj osQ vkur lery osQ <ky osQ ,d vksj dks.k osQ fy, pj.k (8) rFkk
(9) dks nksgjkb,A

11- ck,¡ gkFk dh vksj osQ vkur lery osQ fdlh vU; fcanq ls xsan dks NksM+dj izs{k.kksa dks
nksgjkb,A

isz{k.kksa

lkj.kh A 6.1- vkur lery ij yq<+drh xsan dh mQtkZ

ifj.kke
;g izsf{kr fd;k x;k fd izkjafHkd mQèokZ/j mQ¡pkbZ (ck,¡ gkFk dh vksj osQ lery ij) rFkk
vafre mQèokZ/j mQ¡pkbZ (nk,¡ gkFk dh vksj osQ lery ij) yxHkx leku gSaA vr% yq<+drh
gqbZ LVhy dh xsan dh izkjafHkd rFkk vafre fLFkfrt mQtkZ,¡ leku gSa] ;|fi xfr osQ nkSjku
mQtkZ dk :i ifjofrZr gksrk gSA oqQy ;kaf=kd mQtkZ (xfrt rFkk fLFkfrt mQtkZvksa dk ;ksx)
mruh gh jgrh gSA ;g mQtkZ laj{k.k osQ fu;e dk lR;kiu gSA

Øe
la[;k

ck,¡ gkFk dh vksj osQ vkur
lery ij ekisa

fpÉ A dh
fLFkfr

ml fpÉ dh
fLFkfr tgk¡ rd
xsan yq<+drh gS

(mQij)

mQèokZ/j
mQ¡pkbZ

y (cm)

vkSlr
y (cm)

1

2

3

1

2

3

nk,¡ gkFk dh vksj osQ vkur lery
ij ekisa

varj
(x–y)

(cm)

mQèokZ/j
mQ¡pkbZ AA′

x (cm)

B =

C =

D =

B =

C =

D =
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lko/kfu;k¡
1- LVhy dh xsanksa rFkk vkur leryksa dks :bZ@fV'kw isij ls Bhd izdkj lkiQ dj ysuk pkfg,A

2- vkur lery osQ nksuksa Hkkx ,d gh mQèokZ/j ry esa gksus pkfg,A

3- nksuksa lery fLFkj jgus pkfg, vkSj xsan osQ yq<+dus osQ dkj.k muesa fdlh izdkj dh
xfr ugha gksuh pkfg,A

4- mQij p<+us okys lery osQ mPpre ̄cnq ij xsan dh fLFkfr 'kh?kzrk rFkk lkoèkkuhiwoZd
uksV djuh pkfg,A

=kqfV osQ Ïksr
1- ?k"kZ.k osQ dkj.k oqQN mQtkZ lnSo {kf;r gksrh gSA

2- nksuksa vkur leryksa osQ laf/LFkku ij lkarR; dh deh osQ dkj.k] yq<+drh gqbZ xsan
izk;% nwljs lery ls la?kêð djrh gS ftlosQ ifj.kkeLo:i mQtkZ dk ßkl gksrk gSA

ifjppkZ
1- mQtkZ laj{k.k fu;e osQ lR;kiu dh liQyrk dh oaqQth LVhy dh xsan rFkk vkur

lery osQ chp fuEu yksVfud ?k"kZ.k dk gksuk gSA blfy, xsan rFkk vkur lery
dh lrgsa lkiQ rFkk 'kq"d gksuh pkfg,A

2- ?k"kZ.k osQ dkj.k mQtkZ {k; dks LVhy dh xsan rFkk vkur lery osQ chp laioZQ
{ks=kiQy dks de&ls&de djosQ U;wure fd;k tk ldrk gSA blfy, ;g ijke'kZ
fn;k tkrk gS fd vkur lery ladh.kZ [kk¡ps okys ,sYkqfefu;e pSuy osQ cuk, tk,¡
(ijns dh iVjh ;k jsy)A

3- vkur lery dh lrgsa dBksj rFkk fpduh gksuh pkfg, ftlls fd ?k"kZ.k dk izHkko
U;wure jgsA

4- ;fn leryksa dk >qdko vf/d gksxk rks mQtkZ {k; Hkh vf/d gksxk (oSQls\)A
blfy, leryksa dk >qdko de j[kuk pkfg,A

Lo&ewY;kadu
1- D;k bl fØ;kdyki dks de O;kl dh LVhy osQ xsan ls liQyrkiwoZd fd;k tk

ldrk gS\

2- ;fn xsan vkur lery dh nwljh Hkqtk ij Bhd mlh mQ¡pkbZ rd ugha ig¡qp jgh gS
rks bl izs{k.k ij fVIi.kh dhft,A

fØ;kdyki 6

lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

1- xsan osQ nzO;eku rFkk lkb”k dk vkur lery ij yq<+dus ij iM+us okys izHkkoksa dk vè;;u dhft,A

2- yksVfud ?k"kZ.k xq.kkad ij leryksa osQ >qdko osQ izHkko dk vè;;u dhft,A
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mís';
le; osQ lkFk ljy yksyd osQ mQtkZ {k; dk vè;;u djukA

midj.k rFkk lkexzh
Hkkjh /kfRod gqd yxh gqbZ ,d xksyh; xsan] ,d n`<+ vk/kj] ,d yack] ckjhd vkSj e”kcwr
lwrh /kxk (1.5 m ls 2m); ehVj LosQy] rqyk] dkx”k dh 'khV] :bZ] lsyksi+ sQuA

fl¼kar
tc dksbZ ljy yksyd ljy vkorZ xfr djrk gS] rks izR;ku;u cy F gksrk gSµ

F(t) = -kx (t)

tgk¡ x (t), t le; ij foLFkkiu gS rFkk k = mg/L gSA k, m, g rFkk L tSls izrhdksa dh
O;k[;k igys gh ,d iz;ksx esa ¹nsf[k, iz;ksx E 6º dh tk pqdh gSA foLFkkiu izkIr gksxk

x (t) = A
0
 cos (ωt – θ)

tgk¡ ω (dks.kh;) vkòfr gS rFkk θ  ,d fLFkjkad gSA A
0
 izR;sd nksyu esa vf/dre foLFkkiu

gS] ftls vk;ke dgrs gSaA yksyd dh oqQy mQtkZ gksrh gS&

E
0
 = 

1

2
 k 

0

2
A

fdlh vkn'kZ yksyd esa oqQy mQtkZ vpj jgrh gS] D;ksafd bldk vk;ke vpj jgrk gSA
ysfdu okLrfod yksyd esa vk;ke dHkh Hkh vpj ugha jgrkA ;g vusd dkjdksa osQ dkj.k
le; osQ lkFk de gksrk tkrk gSA ;s dkjd gSa ok;q dk d"kZ.k cy] fuyacu fcanq ij oqQN
gypy] /kxs rFkk fuyacu vkfn dh n`<+rk esa dehA blfy, vk;ke A

0 
 izR;sd mÙkjksÙkj

nksyu esa le; osQ lkFk de gksrk tkrk gSA vk;ke le; dk iQyu cu tkrk gS vkSj izkIr
gksrk gSA

/ 2

0
( ) t

A t A e
−λ=

tgk¡ A
0
 izkjafHkd vk;ke gS rFkk λ  ,d fLFkjkad gS tks voeanu rFkk xksyd osQ nzO;eku ij

fuHkZj djrk gSA t le; ij yksyd dh oqQy mQtkZ gksrh gS&

(E 7.3)

(E 7.4)

(E 7.1)

(E 7.2)
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E (t) = 
1

2
kA2(t)

=  E
0
 e–λ t

bl izdkj mQtkZ le; osQ lkFk de gksrh tkrh gS] D;ksafd oqQN mQtkZ dk ifjos'k esa ßkl
gks tkrk gSA fdlh voeafnr nksfy=k dh vko`fÙk vk;ke ij cgqr vf/d fuHkZj ugha djrhA
blfy, le; ekius osQ ctk; ge nksyuksa dh la[;k n Hkh eki ldrs gSaA n nksyuksa osQ i'pkr~
t = nT, tgk¡ T vkorZ dky gSA rc lehdj.k (A7.5) dks fuEu :i esa fy[kk tk ldrk
gS&

 E
n
 = E

0
e–α n

tgk¡ α = λt

tgk¡ E
n 
, n nksyuksa osQ i'pkr nksfy=k dh mQtkZ gSA

dk;Zfof/
1- yksyd osQ xksyd dk nzO;eku Kkr dhft,A

2- iz;ksx la[;k E 6 osQ pj.k 1 ls 5 dks nksgjkb,A

3- yksyd osQ Bhd uhps est ij ,d ehVj LosQy bl izdkj tfM+, fd ;g yksyd osQ
nksyuksa osQ ry esa jgs rFkk LosQy dk 'kwU; fpÉ xksyd dh fojke voLFkk osQ le;
blosQ Bhd uhps jgsA

4- tc yksyd nksyu djrk gS rks vkidks LosQy ij ml fcanq dks izsf{kr djuk gS tgk¡
rd xksyd vius vf/dre foLFkkiu osQ le; mQij mB dj vkrk gSA ,slk djrs
le; feyhehVj osQ fpÉksa osQ ckjs esa ¯prk djus dh vko';drk ugha gSA osQoy
0.5 cm rd gh izs{k.k yhft,A

5- yksyd osQ xksyd dks ,d vksj [khafp, ftlls fd ;g 15 cm osQ fpÉ osQ mQij
vk tk,A bl izdkj n = 0 ij izkjafHkd vk;ke gksxk A

0
 = 15 cm A xksyd dks èkhjs

ls NksfM+, ftlls fd ;g nksyu djuk izkjaHk dj nsA

6- tc xksyd mlh vksj vf/dre foLFkkiu dh fLFkfr esa vk, rc nksyuksa dh la[;k
fxurs jfg,A

7- n nksyuksa osQ i'pkr~ vk;ke A
n
 vafdr dhft, tcfd n = 5, 10, 15, ..., vFkkZr~

izR;sd 5 nksyuksa osQ i'pkr~ vki A
n
 dks izR;sd 10 nksyuksa osQ i'pkr~ Hkh uksV dj

ldrs gSaA

(A 7.6)

(A 7.5)

fØ;kdyki 7
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8- 2
nA  rFkk n osQ chp xzki+Q vkysf[kr dhft, rFkk xzki+ Q dh O;k[;k dhft, (fp=k

A7.1)A

Øe
la[;k

vk;ke
 A

n
 (cm)

1

2

3

4

nksfy=k dh
ÅtkZ E

n

(J)

ÅtkZ dk ßkl
 (E

n
–E

o
) (J)

nksyuksa dh
la[;k
 n

A2

n

fp=k A 7.1 fdlh ljy yksyd osQ fy, A
n

2

rFkk n osQ chp xzki+ Q

( )m
2

n

A
2

n

ifj.kke
xzki+Q ls ge fu"d"kZ fudky ldrs gSa fd ljy yksyd dh mQtkZ le; osQ lkFk {kf;r
gksrh gSA

lko/kfu;k¡
1- iz;ksx dks iz;ksx'kkyk osQ ml Hkkx esa djuk pkfg, tgk¡ ok;qq dk izokg U;wure gksA
2- yksyd osQ vk;ke ij fopkj djus ls igys blosQ oqQN nksyu iwjs gks tkus pkfg,] blls

lqfuf'pr gksxk fd yksyd osQoy ,d gh ry esa xfr dj jgk gSA

9- voeanu c<+kus osQ fy, xksyd ij FkksM+h&lh :bZ ;k dkx”k dh NksVh
iêðh fpidkb, rFkk iz;ksx dks nksgjkb,A

izs{k.k
rqyk dh vYirekad = ... g

ehVj LosQy dh vYirekad =  ...cm

yksyd osQ xksyd dk nzO;eku. m = ...g

yksyd osQ xksyd dh f=kT;k (r) (nh xbZ) = ... cm

xksyd osQ 'kh"kZ dh fuyacu fcanq ls yackbZ] l =... cm

yksyd dh izHkkoh yackbZ] L = (l + r) = ... cm

cy fu;rkad, k = mg/L = ... N m–1

nksyu dk izkjafHkd vk;ke,  A
0
 = ... cm

izkjafHkd mQtkZ] E
0
 = 1/2 k A2 = ... J

lkj.kh A 7.1µ le; osQ lkFk ljy yksyd osQ vk;ke dk {k; rFkk mQtkZ dk {k;
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=kqfV osQ Ïksr

1- iz;ksx'kkyk esa ok;q dk oqQN izokg lnSo jgrk gSA

2- vk;ke dk ifj'kq¼ ekiu dfBu gSA

ifjppkZ

1- ljy yksyd osQ fy, le; osQ lkFk mQtkZ {k; dk vè;;u djus osQ fy, vki A–

n xzki+ Q ;k A2–n xzki+ Q esa ls fdldks ojh;rk nsaxs vkSj D;ksa\

2- yksyd osQ xksyd osQ (a) lkbt+ rFkk (b) nzO;eku esa ifjorZu rFkk (c) yksyd dh
yackbZ esa ifjorZu ls nksyu dk vk;ke le; osQ lkFk oSQls ifjofrZr gksrk gS\

Lo&ewY;kadu

1- vkiosQ }kjk ljy yksyd osQ fy, A2 rFkk n osQ chp [khaps x, xzki+ Q dh O;k[;k
dhft,A

2- tk¡p dhft, fd nksyuksa dk vk;ke le; osQ lkFk oSQls ifjofrZr gksrk gSA

3- le; osQ lkFk nksyu osQ vk;ke dk ?kVuk le; osQ lkFk ljy yksyd dh mQtkZ
ifjorZu osQ inksa esa D;k bafxr djrk gS\

4- vkiosQ }kjk [khaps x, A rFkk n osQ chp dk xzki+Q] A2-n xzki+Q ls fdl izdkj fHkUu
gS\

5- A2–n xzki+Q dh fuEu osQ fy, rqyuk dhft,A

(a) de voeanu osQ nksyuA

(b) vf/d voeanu osQ nksyuA

fØ;kdyki 7

lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

IykfLVd dh ,d xsan (5 cm O;kl) yhft, rFkk blosQ O;kl osQ vuqfn'k blesa nks fNnz dhft,A
bls jsr ls Hkfj,A jsr ls Hkjh gqbZ xsan ls 100 cm yackbZ dk ,d yksyd cukb,A

yksyd dk nksyu djkb, rFkk jsr dks fNnz ls ckgj fxjus nhft,A vk;ke osQ de gksus dh nj
uksV dhft, rFkk bldh rqyuk ml yksyd ls dfj, ftlosQ xksyd dk nzO;eku fu;r gSA
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fØ;kdyki 88888

mís';
voLFkk ifjorZu dks izsf{kr djuk rFkk fi?kys gq, ekse osQ fy, 'khryu oØ vkysf[kr djukA

midj.k rFkk lkexzh
500 mL dk chdj] f=kikn LVSaM] rkj dh tkyh] DySai LVSaM] DoFku uyh (rki lg dk¡p
dh)] FkekZehVj (vYirekad 0.5 0C)] fojke ?kM+h] cuZj] iSjkfiQu ekse] ,d fNnz ;qDr
dkWoZQ tks DoFku uyh esa fiQV gks tk, rFkk FkekZehVj dks mQèokZ/jr% jksd losQA

fl¼kar
inkFkZ rhu voLFkkvksa esa jgrk gS&Bksl] nzo rFkk xSlA

fdlh Bksl dks xje djus ij mlesa izlkj gksrk gS rFkk mldk rki c<+rk gSA ;fn ge Bksl
dks xje djrs jgsa] rks ;g viuh voLFkk ifjofrZr dj ysrk gSA

Bksl osQ nzo voLFkk esa ifjofrZr gksus osQ izØe
dks xyu (fi?kyuk) dgrs gSaA ftl rki ij ;g
ifjorZu gksrk gS mls xyukad dgrs gSaA laiw.kZ Bksl
dk xyu ,d lkFk vFkkZr~ rkR{kf.kd ugha gksrkA tc
rd laiw.kZ Bksl&nzo esa ifjofrZr ugha gks tkrk] rc
rd Bksl nzo dk rki fLFkj jgrk gSA xyu osQ fy,
fy;k x;k le; Bksl dh izo`Qfr rFkk nzO;eku ij
fuHkZj djrk gSA nzo dks BaMk djus ij og xyukad
rki ij gh Bksl voLFkk esa ifjofrZr gks tkrk gSA bl
fLFkfr esa Hkh tc rd laiw.kZ nzo Bksl esa ifjofrZr ugha
gks tkrk] rc rd nzo Bksl dk rki fLFkj jgrk gSA
iSjkfiQu ekse nSfud thou esa O;kid :i ls mi;ksx
fd;k tkrk gSA ge 'khryu oozQ vkysf[kr djosQ ekse
dk xyukad Kkr dj ldrs gSaA fi?kys gq, ekse dk

rki leku le; varjkyksa esa vafdr fd;k tkrk gSA igys ekse

03/05/2018



159

dk rki le; osQ lkFk de gksrk gS vkSj fiQj xyukad T
M
  ij ;g fLFkj gks tkrk gSA tc

;g Bksl cu tkrk gS (te tkrk gS) rks vkSj vf/d BaMk djus ij Bksl ekse dk rki fp=k
A 8.1 esa n'kkZ, x, vuqlkj dejs osQ rki T

R
 rd uhps fxj

tkrk gSA

dk;Zfof/
1- FkekZehVj dk vYirekad rFkk ijkl uksV dhft,A

2- fojke ?kM+h dk vYirekad uksV dhft,A

3- dejs dk rki vafdr dhft,A

4- fp=k A 8.2 esa n'kkZ, vuqlkj xeZ djus osQ izca/] f=kikn]
cuZj dks yxkb,A

5- DoFku uyh rFkk FkekZehVj dks bl izdkj lek;ksftr
dhft, fd vki FkekZehVj dk ikB~;kad lqfo/kiwoZd
uksV dj losaQA

6- ty dks xje dhft, rFkk ekse dh voLFkk dks izsf{kr dhft,A tc rd lkjk ekse
fi?ky u tk,] rc rd xje djrs jfg, rFkk lfUudV xyukad uksV dhft,A

7- ty oqaQfMdk esa ekse dks rc rd xeZ dhft,] tc rd fd ekse dk rki pj.k 6
esa izsf{kr fd, x, lfUudV xyukad ls de&ls&de 20 °C vf/d u gks tk,A

8- cuZj dks can dj nhft, rFkk DoFku uyh dks ty oaqQfMdk ls gVkus osQ fy, DySai
dks lko/kuhiwoZd mQij mBkb,A

9- 2 feuV osQ varjky ij rki dh ekiksa dks vafdr dhft, rFkk lkfj.kh dks iwjk dhft,A

10- ekse osQ rki rFkk le; osQ chp xzki+ Q vkysf[kr dhft, (rki y–v{k ij ysa)A

11- xzki+ Q ls &
(i) ekse osQ xyukad dks Kkr dhft,A
(ii) ml le; varjky dks fpfÉr dhft, ftlosQ fy, ekse nzo voLFkk@Bksl voLFkk esa

jgrk gSA

izs{k.k
FkekZehVj dh vYirekad =... °C

FkekZehVj dk ijkl ...°C ls ...°C

dejs dk rki =... °C

fojke ?kM+h dh vYrekad =... s

fp=k A 8.2 izk;ksfxd O;oLFkk

fØ;kdyki 8
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lkj.kh A 8.1µ fi?kys gq, ekse osQ rki esa le; osQ lkFk ifjorZu

Øe
la[;k

le;
(s)

1

2

3

4

rki
(°C)

ifj.kke

fi?kys gq, ekse dk 'khryu oØ [khapk x;k rFkk xzki+ Q ls ekse dk xyukad... °C gSA

ekse nzo voLFkk esa ---s rFkk Bksl voLFkk esa ---s jgrk gSA

lko/kfu;k¡
1- ekse osQ lkFk DoFku uyh dks Tokyk ij dHkh&Hkh lh/k xje ugha djuk pkfg,A

2- fojke ?kM+h dks midj.k osQ nk,¡ gkFk dh vksj j[kuk pkfg,] D;ksafd blls ?kM+h dks
ns[kuk vklku jgrk gSA

3- fi?kys gq, ekse dks xyukad ls 20 °C ls vf/d rki rd xeZ ugha djuk pkfg,A

=kqfV osQ Ïksr
rki rFkk le; osQ lkFk&lkFk izs{k.k oqQN =kqfV mRiUu dj ldrk gSA

Lo&ewY;kadu
1- gesa fi?kys gq, ekse dks lh/s gh Tokyk ij xje D;ksa ugha djuk pkfg,\

2- ty oaqQfMdk cukus osQ fy, ty dk mi;ksx D;ksa fd;k tkrk gS\

3- fdl vf/dre rki rd fi?kys gq, ekse ty oqQafMdk esa xeZ fd;k tk ldrk gS\

4- D;k ;g fof/ IykfLVdksa osQ xyukad Kkr djus osQ fy, mi;qDr gksxh\ vius mÙkj
osQ fy, ,d dkj.k crkb,A

5- D;k xeZ ty dk 'khryu oØ fi?kys gq, ekse osQ 'khryu oØ ls fHkUu gksxk\

lq>k, x, vfrfjDr iz;ksx@dk;Zdyki

1- ci- ZQ dk xyukad Kkr dhft,A

2- ekse osQ xyukad ij jax@lqxa/ feykus osQ izHkko dk vè;;u dhft,A jax@lqxa/ dh
fofHkUu ek=kkvksa esa feykus ls ekse osQ xyukad ij izHkko dk vè;;u dhft,A
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mís';
f}/krq iÙkh dks xje djus osQ izHkko dks izsf{kr djuk rFkk mlosQ izHkko dh O;k[;k djukA

midj.k rFkk lkexzh
jks/h (ydM+h) gSaMy osQ lkFk yksgs&ihry dh ,d f}/krq iÙkh] ghVj@cuZjA

;qfDr dk o.kZu
f}/krq iÙkh cukus osQ fy, nks fHkUu&fHkUu
/krqvksa (inkFkks±) ysfdu leku foekvksa
dh nks ifê ð;k¡@NM+sa mi;ksx dh tkrh gSaA
fHkUu /krqvksa dh nks ifê ð;k¡@NM+sa yackbZ
osQ vuq:i j[kh tkrh gSa vkSj mUgsa ǹ<+rk
ls tdM+ fn;k tkrk gSA f}/krq iÙkh osQ
,d fljs ij ,d jks/h (ydM+h) gSaMy
Hkh tM+k gksrk gSA f}/krq iÙkh dks i;kZIr
ek=kk esa vyx rkih; vuqnS?;Z izlkj
xq.kkadksa osQ ekuksa osQ /krqvksa (inkFkZ) dks
pqudj cuk;k tk ldrk gSA

f}/krq iÙkh dejs osQ rki ij lh/h
jgrh gS tSlk fd fp=k A 9.1 esa fLFkfr
(a) esa n'kkZ;k x;k gSA tc f}/krq iÙkh dks
xje fd;k tkrk gS rks /krq dh nksuksa ifÙk;k¡ (NM+sa) muosQ fHkUu&fHkUu rkih; vuqnS?;Z izlkj
osQ xq.k osQ dkj.k vyx&vyx ifjek.k esa izlfjr gksrh gSa] ftlls ;g eqM+ tkrh gS tSlk fd
fp=k A 9.1 dh fLFkfr (b) esa n'kkZ;k x;k gSA

fl¼kar
rkih; vuqnS?;Z izlkj] fdlh NM+ dks xje djus ij mldh yackbZ esa ifjorZu gSA ;fn t

1
°C

rFkk t
2
°C rkiksa ij (tcfd t

2 
> t

1
) fdlh iêðh@NM+ dh yackb;k¡ L

1
 rFkk L

2
 gS rks yackbZ

fp=k  A 9.1 dksbZ f}/krq iÙkh (a) lh/h rFkk (b) eqM+h gqbZ fLFkfr esa

gSaMy /krq A

/krq B
(b)

gSaMy /krq A

/krq B
(a)
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esa ifjorZu (L
2
-L

1
)] izkjafHkd yackbZ L

1
 rFkk rki esa o`f¼ (t

2
-t

1
) osQ vuqozQekuqikrh

gksrk  gSA

rc]   (L
2
-L

1
) = α L

1
 (t

2
-t

1
)

;k          L
2
 = L

1
 [1 + α (t

2
 - t

1
)]

rFkk  α = (L
2
 -  L

1
)/(t

2
 - t

1
)

tgk¡ α iêðh@NM+ osQ inkFkZ dk rkih; vuqnS?;Z izlkj xq.kkad gSA

rkih; vuqnS?;Z izlkj xq.kkad (α) fdlh NM+ osQ rki esa bdkbZ fMxzh o`f¼ osQ fy, izfr bdkbZ
yackbZ esa ifjorZu gSA SI ek=kdksa esa bls K–1 ls O;Dr fd;k tkrk gSA

dk;Zfof/
1- cuZj tykb, ;k fo|qr ghVj osQ fLop dks vkWu dhft,A

2- /kfRod iÙkh osQ jks/h gSaMy dks idM+dj {kSfrt fLFkfr esa jf[k, vkSj bls cuZj@ghVj
dh lgk;rk ls ,dleku :i ls xje dhft,A è;ku nhft, fd f}/krq iÙkh dk dkSu
ik'oZ m"ek lzksr ls lh/s laioZQ esa gSA

3- iÙkh dks xje djus osQ izHkko dks izsf{kr dhft,A f}/krq iÙkh osQ Lora=k fljs osQ eqM+us dh
fn'kk dks è;kuiwoZd uksV dhft,A D;k ;g mQij dh vksj gS ;k uhps dh vksj gS\

4- ml /krq dks igpkfu, (A ;k B) tks f}/krq iÙkh osQ mÙky lrg dh vksj gS rFkk mldks
Hkh tks bldh vory lrg dh vksj gSA buesa ls dkSu&ls /krq@inkFkZ dk rkih; vuqnS?;Z
izlkj vf/d gksus dh laHkkouk gS\ (f}/krq iÙkh osQ mÙky dh vksj osQ èkkrq esa
vf/d izlkj gqvk gS vkSj blfy, bldk rkih; vuqnS?;Z izlkj vf/d gS)A

5- f}/krq iÙkh osQ nks /krqvksa (A rFkk B) osQ rkih; vuqnS?;Z izlkj osQ Kkr ekuksa dks uksV
dhft,A tk¡p dhft, fd D;k eqM+us dh fn'kk (mifjeq[kh ;k v/kseq[kh) ml
èkkrq@inkFkZ dh fn'kk esa gS ftlosQ rkih; vuqnS?;Z izlkj dk eku de gSA

6- f}/krq iÙkh ls mQ"ek osQ Ïksr dks nwj gVkb,A iÙkh dks dejs osQ rki rd BaMk gksus nhft,A

7- f}/krq iÙkh osQ nwljs ik'oZ dks xeZ djus osQ fy, 1 ls 6 pj.kksa dks nksgjkb,A f}/krq iÙkh
osQ eqM+us dh fn'kk dks izsf{kr dhft,A pj.k 3 esa iszf{kr fd, x, eqM+us dh fn'kk osQ
lkis{k bl ckj vki D;k dksbZ ifjorZu ns[krs gSa\

(A 9.1)

(A 9.2)

(A 9.3)
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ifj.kke
xeZ djus ij f}/krq iÙkh dk cadu /krqvksa osQ rkih; vuqnS?;Z izlkj esa varj osQ dkj.k
gksrk gSA vf/d izlfjr gksus okyk /krq (ftlosQ α dk eku vf/d gS) xje djus ij
eqM+h gqbZ f}èkkrq iÙkh dk mÙky ik'oZ (ckgjh ik'oZ) cukrk gSA

lko/kfu;k¡
nksuksa NM+ksa (ifÙk;ksa dks muosQ fljksa ij n`<+rk ls tdM+k gqvk gksuk pkfg,A

ifjppkZ
f}/krq iÙkh osQ cadu (eqM+us) dh fn'kk ml /krq osQ ik'oZ dh vksj gksrh gS] ftlosQ rkih;
vuqnS?;Z izlkj dk eku de gksrk gSA

Lo&ewY;kadu
1- vkidks fuEu /krqvksa@inkFkkZs a dh leku foekvksa dh NM+sa muosQ α- osQ eku lfgr]

f}èkkrq iÙkh cukus osQ fy, nh xbZ gSa%

,syqfefu;e (α = 23 × 10–6 K–1); fuosQy (α = 13 × 10–6 K–1)

rk¡ck (α = 17 × 10–6 K–1); buokj (α = 0.9 × 10–6 K–1)

yksgk (α = 12 × 10–6 K–1); ihry (α = 18 × 10–6 K–1)

cadu osQ lqLi"V izHkko osQ fy, f}/krq iÙkh cukus osQ fy, vki loZJs"B fodYi osQ
:i esa fdu /krqvksa@inkFkksZ a osQ ;qxy dk p;u djsaxs\ D;ksa\

2- f}/krq iÙkh osQ cadu ij mPp rki rd xje djus dk D;k izHkko gksxk\

3- oqQN ;qfDr;ksa osQ uke fyf[k, ftuesa f}/krq iÙkh dk mi;ksx rkiLFkkih dh Hkk¡fr fd;k
tkrk gksA

fØ;kdyki 9

lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

f}/krq iÙkh dk mi;ksx djosQ vfXu lapsrd (fire alarm) ifjiFk fM”kkbu dhft,A
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dk;Zfof/

1- ÝykLd dks fXyljhu ls Hkfj,A blosQ eq¡g dks dkWoZQ ls
dldj can dhft, rFkk dkWoZQ esa ,d yach osQ'kuyh
fufo"V dhft,A uyh esa fXyljhu Åij p<+sxhA fXyljhu
osQ Lrj dks A ls fpfÉr dhft,A midj.k dks fp=k A

10.1 osQ vuqlkj O;ofLFkr dhft,A

2- ÝykLd dks xeZ ty ls Hkjh ,d nzks.kh (Trough) esa
jf[k, rFkk ÝykLd dks ,d LVSaM dh lgk;rk ls n'kkZbZ xbZ
fLFkfr esa dldj jf[k,A

mís';
xje djus ij fdlh crZu esa j[ks gq, nzo osQ ry esa ifjorZu uksV djuk rFkk izs{k.kksa dh
O;k[;k djukA

midj.k rFkk vko';d lkexzh
500 mL /kfjrk dk xksy isans dk ÝykLd] yxHkx 200 cm yach rFkk 2 mm vkarfjd
O;kl dh ,d ladh.kZ osQ'kuyh] jcj dh ,d dkWoZQ] fXyljhu] xeZ ty] ÝykLd dks
idM+us osQ fy, ,d LVSaM] xzki+ Q isij dh ,d iê ðh] ,d FkekZehVjA

fl¼kar
nzo dks j[kus osQ fy, crZu dh vko';drk gksrh gSA tc ge nzo dks xje djrs gSa rks crZu
Hkh xeZ gksrk gSA xje djus ij nzo rFkk crZu nksuksa esa izlkj gksrk gSA blfy,] nzo dk izsf{kr
izlkj mldk vkHkklh izlkj gS] vFkkZr~ (nzo dk izlkj)&(crZu dk izlkj)A nzo dk okLrfod
izlkj Kkr djus osQ fy, gesa crZu osQ izlkj dks Hkh è;ku esa j[kuk gksxkA okLrfod izlkj
= vkHkklh izlkj + crZu dk izlkjA

fp=k A 10.1  nzo (fXyljhu) dk izlkj
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izs{k.k
;g izsf{kr fd;k x;k fd tc ÝykLd dks xeZ ty esa Mqcks;k tkrk gS rks osQ'kuyh esa fXyljhu
dk Lrj igys uhps fxjrk gS tSls B rd vkSj fiQj mQij dh vksj fdlh fuf'pr Lrj tSls
C rd vkrk gSA

ifjppkZ
xeZ ty osQ laioZQ esa vkus ij ÝykLd osQ izlkj osQ dkj.k osQ'kuyh esa fXyljhu dk ry
igys A ls B rd uhps fxjrk gSA ry dh ;g fxjkoV crZu osQ izlkj osQ cjkcj gSA oqQN
le; osQ i'pkr~ fXyljhu Hkh xje gksrh gS vkSj izlkfjr gksrh gSA varr% fXyljhu dk ry
,d fLFkj ry C ij igq¡p tkrk gSA Li"Vr;k fXyljhu B ls C rd izlkfjr gqbZ gSA B C

okLrfod izlkj crkrk gS rFkk AC vkHkklh izlkj dks iznf'kZr djrk gSA

Lo&ewY;kadu
fdlh ÝykLd esa ty fy;k x;k gS rFkk ,d fLFkfr esa bls 25°C ls 45°C rd rFkk nwljh
fLFkfr esa 50°C ls 70°C rd xje fd;k tkrk gSA D;k nksuksa voLFkkvksa esa vkHkklh
izlkj@okLrfod izlkj leku gksxk\

lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

,d Xykl osQ crZu esa rFkk mlh izdkj osQ ,d LVhy osQ crZu esa leku ifjek.k esa ty yhft,A bu
nksuksa dks ,d FkeksZdksy dh 'khV ls <fd, rFkk izR;sd esa ,d tSlh osQ'kuyh fufo"V dhft,A nksuksa dks
25°C ls 50°C rd xeZ dhft, rFkk nksuksa n'kkvksa esa vkHkklh@okLrfod izlkj dk vè;;u dhft,A D;k
os leku gSa\ vius mÙkj dk dkj.k crkb,A

fØ;kdyki 10

03/05/2018



fØ;kdyki  11  11  11  11  11

mís';
osQf'kdh; mUu;u dk izs{k.k djosQ ty osQ i`"B ruko ij viektZd osQ izHkko dk vè;;u
djukA

midj.k rFkk vko';d lkexzh
,d osQ'kuyh] 250 mL dk ,d chdj] vYi ek=kk esa Bksl@nzo viektZd] 15@30 cm] dk
IykfLVd LosQy] jcj cSaM] DySai osQ lkFk LVSaM rFkk tyA

fl¼kar
,slk inkFkZ ftldk mi;ksx fdlh lrg esa fpiosQ xzh”k] xanxh rFkk /wy dks
vyx djus osQ fy, gksrk gS viektZd (fMVZtsaV) dgykrk gSA viektZd tc
ty esa feyk, tkrs gSa rks vfrfjDr varjk&v.kqd vU;ksU; fØ;kvksa osQ dkj.k
bldk i`"B ruko de gks tkrk gSA

ty esa viektZd feykus ls i`"B ruko de gksus dks osQf'kdh; mUu;u fof/
}kjk izsf{kr fd;k tk ldrk gSA

ty ls Hkjs mFkys crZu esa mQèokZ/jr% j[kh r  f=kT;k dh osQ'kuyh esa ty dk
mUu;u h (fp=k A11.1) gksxk%

gr

θ

ρ
=

S cos
h

2

    ;k

gr
S

ρ

θ 
=

h

cos2

tgk¡ S ty ok"i ijr dk i`"B ruko gS_ θ  Li'kZ dks.k gS (nsf[k, fp=k A11.1)_ ρ  ty
dk ?kuRo gS rFkk g xq:Roh; Roj.k gSA LoPN dk¡p dh osQ'kuyh tc 'kq¼ ;k vklqr ty

osQ laioZQ esa gksrh gS rks θ  ≈ 8° vFkok cos θ ≈ 1 . vr% ρ=S h gr
1

2 

fp=k A 11.1 osQ'kuyh esa ty dk mUu;u
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bl ifj.kke dk mi;ksx djosQ fofHkUu viektZd foy;uksa osQ i`"B ruko dh rqyuk dh tk
ldrh gSA fdlh viektZd foy;u osQ fy, osQf'kdh; mUu;u (;k i`"B ruko) 'kq¼ rFkk
vklqr ty osQ fy, mUu;u ls de gksxkA viektZd dh lkanzrk c<+kus ij osQ'kuyh esa foy;u
dh mQ¡pkbZ de gks tk,xhA

ty esa ?kksyus ij ftl viektZd osQ fy, osQf'kdh; mUu;u U;wure gS (;k U;wure i`"B
ruko) mldh lI+kQkbZ dk izHkko vf/d vPNk gksxkA

dk;Zfof/
1- ,dleku O;kl dh ,d osQ'kuyh yhft,A bls lki+Q dhft, rFkk bldk vklqr ty

ls iz{kkyu dhft,A chdj dks Hkh lkiQ djosQ ty ls iz{kyu dhft,A chdj dks ikuh
ls vk/k Hkfj,A lqfuf'pr dhft, fd osQ'kuyh lw[kh gS rFkk bl ij fdlh izdkj dk
xzht+] rsy vkfn ugha yxk gSA ;g Hkh tk¡p dhft, fd osQ'kuyh dk 'kh"kZ [kqyk gS vkSj
blesa fdlh rjg dh #dkoV ugha gSA

2- IykfLVd dk ,d LosQy yhft, rFkk ,d jcj cSaM dh lgk;rk ls osQ'kuyh dks blosQ
lkFk vkjksfir dhft,A

3- ,d DySai LVSaM dh lgk;rk ls osQ'kuyh osQ lkFk LosQy dks mQèokZ/j fLFkfr esa jf[k,A

4- LosQy osQ fupys fljs osQ uhps ty ls Hkjs chdj dks jf[k, rFkk /hjs&/hjs LosQy dks
uhps ykb, ftlls fd bldk fupyk fljk chdj osQ ty dh lrg osQ uhps Mwc tk,A
tSlk fd fp=k A 11.2 esa fn[kk;k x;k gSA

5- LosQy ij osQ'kuyh osQ vanj rFkk ckgj ty osQ
ry dks if<+,A eku yhft, ;g fLFkfr;k¡
Øe'k% h

2
 rFkk h

1
 gSaA osQ'kuyh esa ty dk

mUu;u h = h
2
 – h

1
 gSA

6- osQ'kuyh dks cgrs gq, ty esa vPNh izdkj
iz{kkfyr dhft,A

7- fn, x, viektZd dh FkksM+h&lh ek=kk dks
chdj osQ ty esa ?kksfy,A

8- viektZd foy;u osQ lkFk iz;ksx dks nksgjkb,
rFkk iqu% osQ'kuyh esa mUu;u Kkr dhft,A eku
yhft, ;g h′  gSA

fVIi.kh&

foy;u dh lkanzrk cgqr vf/d ugha gksuh pkfg,
vU;Fkk foy;u (dksykbM) dk ?kuRo ty dh rqyuk esa vR;f/d ifjofrZr gks tk,xkA blh
osQ lkFk&lkFk dk¡p rFkk foy;u osQ chp laioZQ dks.k dk eku Hkh cgqr vf/d cny tk,xkA

fp=k A 11.2 osQ'kuyh esa viektZd feys gq,
ty osQ mUu;u dk vè;;uA

fØ;kdyki 11
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izs{k.k
osQ'kuyh esa ftl mQ¡pkbZ rd ty mQij p<+k h = ... cm

osQ'kuyh esa ftl mQ¡pkbZ rd viektZd ;qÙkQ ty mQij p<+k h′ = ... cm

ifj.kke
viektZd foy;u osQ fy, osQ'kdh; mUu;u h′  ty osQ fy, osQf'kdh; mUu;u h ls de
gSA

lko/kfu;k¡
1- ,d ckj lki+Q dj ysus osQ i'pkr~ chdj osQ vanj dk Hkkx rFkk osQ'kuyh dk og Hkkx

tks chdj osQ foy;u esa Mwck jgrk gS] gkFk ls ugha Nwuk pkfg,A blls gkFkksa dh xzh”k
osQ lanw"k.k ls cpk tk ldrk gSA

2- osQ'kuyh osQ vanj osQ Hkkx dks vPNh izdkj xhyk djus osQ fy, bls igys ty esa uhps
rd ys tkuk pkfg, vkSj rc mQij mBkdj fuf'pr LFkku ij dl nsuk pkfg,A
fodYir% chdj dks mQij mBk;k tk ldrk gS vkSj fiQj mls uhps j[kk tkuk pkfg,A

=kqfV osQ Ïksr
1- nzo osQ i`"B rFkk lkFk gh osQ'kuyh osQ lanw"k.k dks iwjh rjg lekIr ugha fd;k tk

ldrkA

2- gks ldrk gS] uyh dk 'kh"kZ [kqyk u gks rFkk mlesa oqQN #dkoV gksA

ifjppkZ
D;k vki ,sls inkFkkZsa osQ ckjs esa lksp ldrs gSa] ftuesa nzo osQ i`"B ruko dks c<+kus dk xq.k
gksrk gS\ ;fn gk¡] rks ;s D;k gSa\

¹laosQr& oqQN cgqyd inkFkZ ,sls gSa tks ty osQ i`"B ruko dks c<+k ldrs gSaA ,sls inkFkkZsa
dks tyjkxh dgk tkrk gSA budk cM+s iSekus ij de 'kfDr [kpZ djosQ Hkwry ls [kfut
rsy dks fudkyus osQ fy, iz;ksx fd;k tkrk gSAº
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mís';
fdlh nzo dh mQ"ek gkfu nj dks izHkkfor djus okys dkjdksa dk vè;;u djukA

midj.k rFkk vko';d lkexzh
rk¡cs osQ nks oSQyksjhehVj ftuesa ,d NksVk vkSj ,d cM+k gks_ rk¡cs osQ ,d gh lkb”k osQ nks
oSQyksjhehVj ftuesa ls ,d dkyk iqrk gqvk rFkk nwljk vR;ar ikWfy'knkj] ,d gh lkb”k osQ
nks fxykl ftuesa ,d /krq dk rFkk nwljk IykfLVd dk] - 10°C  ls 110°C ifjlj osQ
0.5°C vYirekad osQ nks FkekZehVj] fojke ?kM+h] oSQyksjhehVjksa osQ fy, xÙks osQ <Ddu] 2 LVSaM]
ty xje djus osQ fy, ,d crZu] ekid flfYakMj rFkk IykfLVd dk ,d exA

fl¼kar
xeZ fiaM tc Hkh BaMs ifjos'k esa j[ks tkrs gSa] rks os BaMs gksrs gSaA

mQ"ek gkfu dh nj gksrh gS 
Qd

dt

Q = nzO;eku × fof'k"V mQ"ek (s) × rki (θ ) = msθ

d

d

Q

t
= ms 

θd

dt

vr% mQ"ek gkfu dh nj rki ifjorZu dh nj osQ vuqØekuqikrh gksrh gSA

fdlh fiaM dh mQ"ek gkfu nj fuEu dkjdksa ij fuHkZj djrh gSA

(a)  xeZ fiaM rFkk mlosQ ifjos'k esa rkikUrjA

(b)  mQ"ek dk ßkl djus okys i`"B dk {ks=kiQyA

(c)  mQ"ek dk ßkl djus okys i`"B dh izo`QfrA

(d)  crZu dk inkFkZA
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dk;Zfof/
(A) mQ"ek dh gkfu dh nj ij i`"B osQ {ks=kiQy dk izHkkoA

fp=k A 12.1    'khryu dh nj ij i`"B osQ {ks=kiQy osQ izzHkko dk
vè;;u djus osQ fy, izk;ksfxd O;oLFkk

fp=k A 12.2 oSQyksjhehVj A rFkk B esa ty osQ 'khryu
osQ fy, 'khryu xzki+QA oSQyksjhehVj A
dh vis{kk oSQyksjhehVj B dk ì"B {ks=kiQy
vf/d gS

1- nksuksa FkekZehVjksa (T
A
 rFkk T

B
) dh vYirekad

uksV dhft,A dejs dk rki Hkh uksV dhft,A

2- cM+k (A) rFkk NksVk (B) oSQyksjhehVj yhft,A

3- ,d crZu esa ty dks yxHkx 80 °C rd
xje dhft, (ty dks mckyus dh
vko';drk ugha gS)A

4- IykfLVd osQ ex dh lgk;rk ls IykfLVd
osQ ekid flfYakMj esa 100 mL xeZ ty
yhft,A oSQyksjhehVj (A) rFkk oSQyksjhehVj
(B), izR;sd esa 100 mL xeZ ty Mkfy,A
bls de&ls&de le; u"V djo sQ
lkoèkkuhiwoZd djuk pkfg,A

5- nksuksa oSQyksjhehVj esa FkekZehVj T
A
 rFkk T

B

yxkb,A FkekZehVjksa dks mQèokZ/j j[kus osQ
fy, LVSaMksa dk mi;ksx dhft,A ;g Hkh
lqfuf'pr dhft, fd FkekZehVj osQ cYc
oSQyksjhehVjksa esa xeZ ty osQ vanj Mwcs gSa
(fp=k A 12.1)A

6- nksuksa oSQyksjhehVjksa esa 1 feuV osQ varjky
ij ty dk rki uksV dhft, tc rd fd
oSQyksjhehVj esa ty dk rki dejs osQ rki
ls yxHkx 40–30°C mQij u jg tk, vkSj
blosQ mijkar 2 feuV osQ varjky ij rki
uksV dhft, tc rd fd xeZ ty dk rki
dejs osQ rki ls yxHkx 20–10°C mQij
u jg tk,A

7- vius izs{k.kks a dks lkfj.kh A 12.1 esa
vafdr dhft,A ,d gh xzki+Q isij ij nksuksa
oSQyksjhehVjksa osQ fy, θ

A
 rFkk le; vkSj

θ
B 
rFkk le; osQ chp xzki+Q [khafp, (fp=k

A 12.2)A

8- 5 feuV osQ varjky ij θ fo#¼ t xzki+ Q osQ
<ky dks Kkr dhft,A
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izs{k.k
FkekZehVj dh vYirekad = ... °C

dejs dk rki     = ... °C

Øe
la[;k

oSQyksjhehVj A (cM+k) oSQyksjhehVj B (NksVk)

le; rki θ
A

Øe
la[;k

rki θ
B

le;

lkj.kh A 12.1µ 'khryu dh nj ij i`"B osQ {ks=kiQy dk izHkko

B. nzo osQ 'khryu dh nj ij crZu osQ i`"B dh izo`Qfr dk izHkko

1- nks ,d tSls NksVs oSQyksjhehVj mi;ksx dhft, ftuesa ,d dk i`"B dkyk (A) rFkk nwljs
dk i`"B vR;ar ikWfy'knkj (li+ sQn) (B) gksA

2- Hkkx A dh Hkk¡fr pj.kksa 3 ls 8 dks nksgjkb,A vius izs{k.kksa dks lkfj.kh A 12.2 esa
fjdkWMZ dhft,A

Øe
la[;k

dkyk oSQyksjhehVj (A) lI+ksQn oSQyksjhehVj (B)

le; rki θ
A

Øe
la[;k

le; rki θ
B

lkj.kh 12.2µ 'khryu dh nj ij i`"B dh izo`Qfr dk izHkko

C. nzo osQ 'khryu dh nj ij crZu osQ inkFkZ dk izHkko

1- oSQyksjhehVj osQ LFkku ij /krq dk fxykl (A) rFkk IykfLVd dk fxykl (B) mi;ksx
dhft,A

2- Hkkx A dh Hkkafr pj.kksa 3 ls 8 dks nksgjkb, rFkk vius isz{k.kksa dks lkj.kh A 12.2 osQ
leku lkfj.kh esa fjdkWMZ dhft,A

fØ;kdyki 12
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ifj.kke
rhu xzki+Q isijksa ij vkysf[kr N% xzki+Qksa ls fuEufyf[kr dks iwjk dhft,%

1- cM+s oSQyksjhehVj esa 'khryu nj ...0C/min gS] tks NksVs oSQyksjhehVj 'khryu dh nj
dh vis{kk ... gSA

2- 'khryu dh U;wure nj ... 0C/min gS] tks oSQyksjhehVj esa iz;ksx osQ Hkkx A, B,

C esa izsf{kr dh xbZA

3- leku rki rd xeZ fd, tkus ij leku le; esa lI-ksQn ;k ikWfy'k fd, gq, i`"B dh
vis{kk dkys i`"B ... mQ"ek fofdfjr djrs gSaA

4- IykfLVd osQ exksa esa pk; ihus dks ojh;rk nh tkrh gS] D;ksafd muesa nzo osQ 'khryu
dh nj ... gksrh gSA

lko/kfu;k¡
1- θ

A
, θ

B
 rFkk le; dk vadu ,d lkFk djuk gksrk gSA blfy, midj.k dks bl izdkj

yxkuk pkfg, fd nksuksa FkekZehVjksa dks tYnh ls ,d gh le; ij ns[kk tk losQA

2- ;g lqfuf'pr djus osQ fy, mQ"ek dk ßkl ('khryu dk gksuk) osQoy oSQyksjhehVj
osQ i`"B ls gks] oSQyksjhehVj esa xÙks dk ,d <Ddu j[k nsuk pkfg,A

3- fofHkUu iz;ksxksa dks ok;q rFkk rki dh leku n'kkvksa esa djuk pkfg, ftlls fd ifjos'k
dk izHkko 'khryu dh nj rFkk mls izHkkfor djus okys dkjdksa ij de&ls&de iM+sA

ifjppkZ
1- xfeZ;ksa esa 'khryu dh nj tkM+ksa dh vis{kk de gksrh gSA vius mÙkj osQ fy, ,d dkj.k

crkb,A

2- pk; dks vf/d le; rd xeZ j[kus osQ fy, /krq dh osQrfy;ksa dks izk;% ikWfy'k fd;k
tkrk gSA

3- tc nzo dk rki dejs osQ rki osQ fudV gS rks 'khryu dh nj de D;ksa gks tkrh gS\

lq>k, x, vfrfjDr iz;ksx@fØ;kdyki

1- FkeksZdksy osQ isaQdus ;ksX; pk; osQ fxyklksa dh izHkko'khyrk dh rqyuk dk¡p osQ fxykl ls
dhft,A

2- phuh feê ðh dh pk;nkuh rFkk LVsuysl LVhy dh pk;nkuh esa j[kh pk; osQ 'khryu dh nj
dk vè;;u dhft,A

3- fdlh I;kys rFkk ,d IysV esa j[kh pk; osQ 'khryu dh nj dh rqyuk dhft,A
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mís';
fdlh ,d fljs ij dldj DySai fd, x, ehVj LosQy ij Hkkj (yksM) osQ dkj.k
voueu osQ izHkko dk vè;;u djuk tcfd LosQy dks (i) fljs ij Hkkfjr fd;k x;k
gS] (ii) eè; esa Hkkfjr fd;k x;k gSA

A. fljs ij Hkkfjr ehVj LosQy dk cadu

midj.k rFkk vko';d lkexzh
ehVj LosQy (vFkok ydM+h dh 1 ehVj yach iê ðh)] /kxk] gSaxj lfgr [kk¡psnkj Hkkj
(10g, 20g, 50g, 100g), mQèokZ/jr% voueu ekius osQ fy, ,d vU; va'kkafdr
LosQy] vkWyfiu] lsyksVsi] DySaiA

fl¼kar
,d fljs ij DySai fd, x, rFkk Lora=k fljs ij yksM M (Hkkj Mg) ls Hkkfjr `L'

yackbZ osQ fdlh oSaQVhyhoj esa voueu 'y' fuEu laca/ ls izkIr gksrk gS&

y = 

3

3

MgL

Y(bd / )3 12

tgk¡ L, b rFkk d vk;rkdkj oSaQVhyhoj dh yackbZ] pkSM+kbZ rFkk eksVkbZ gSaA

vFkok 
4

=
3

3

Mg.L
y

Y bd

tgk¡ Y NM+ osQ inkFkZ dk ;ax izR;kLFkrk xq.kkad gSA

bl n'kk esa oSaQVhyhoj osQ nwljs fljs ij yVosQ Hkkj (yksM) esa ifjorZu ls gksus okys
voueu 'y' dh ekiksa dks fy;k tkrk gSA voueu esa yksM osQ lkFk fopj.k osQ js[kh; gksus
dh vis{kk dh tkrh gSA

dk;Zfof/
1- fp=k A 13.1 osQ vuqlkj ehVj LosQy dks esTk dh ,d dksj (fdukjs) ls dldj DySai

dhft,A lqfuf'pr dhft, fd LosQy dh yackbZ rFkk pkSM+kbZ {kSfrt ry esa gksa rFkk
LosQy dh yackbZ dk 90 cm Hkkx est ls ckgj dks iz{ksfir gksA LosQy osQ Lora=k fljs
ij Vsi dh lgk;rk ls ,d vkyfiu bl izdkj yxkb, fd og u osQoy LosQy dh
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yackbZ osQ vuqfn'k gks] oju~ mldk uqdhyk fljk ckgj dh vksj iz{ksfir gksA fiu dk
fljk laosQrd osQ :i esa mi;ksx fd;k tkrk gSA

2- DySai fd, x, ehVj LosQy osQ Lora=k fljs osQ fudV fdlh va'kkafdr LosQy dks
mQèokZ/j yxkb, rFkk bl mQèokZ/j LosQy dk
vYirekad uksV dhft,A ;g lqfuf'pr dhft,
fd laosQrd fiu ̂ p* dk uqdhyk fljk mQèokZèkj
LosQy osQ va'kkaduksa osQ Bhd mQij gS] ijarq mls
Li'kZ ugha djrkA

3- tc ehVj LosQy oSaQVhyhoj ij dksbZ yksM u gks]
rks laosQrd ^p* dk ikB~;kad uksV dhft,A

4- oSaQVhyhoj osQ fljs dks voufer djus osQ fy,
[kk¡psnkj Hkkj j[kus osQ fy, Kkr Hkkj osQ gSaxj
dks yVdkb,A

5- mQèokZ/j LosQy ij laosQrd dks if<+, rFkk
izs{k.k dks vafdr dhft,A

6- gSaxj ij 20 g osQ nzO;ekuksa dks j[krs tkb, rFkk
izR;sd ckj tc ;g oaQiu djuk can dj ns] rks laosQrd osQ eki dks vafdr dhft,A

7- c<+rs gq, yksM osQ lkFk 6-7 izs{k.k ysus osQ i'pkr~ [kk¡psnkj Hkkjksa dks /hjs&/hjs
,d&,d djosQ gVkb, rFkk bUgsa mrkjrs le; ekiksa dks vafdr dhft,A

8- voueu rFkk yksM osQ chp xzki+Q vkysf[kr dhft,A

izs{k.k
oSaQVhyhoj dh yackbZ L = ... cm

oSaQVhyhoj osQ ehVj LosQy dh pkSM+kbZ b = ... cm

ehVj LosQy dh eksVkbZ d = ... cm

cxSj yksM osQ oSaQVhyhoj osQ Lora=k fljs dh eki] l
0
=... cm

fp=k  A 13.1  fdlh ehVj LosQy (oSaQVhyhoj osQ :i esa) osQ Lora=k
fljs dks Hkkfjr djus ij mlosQ voueu dk vè;;u
djus osQ fy, izk;ksfxd O;oLFkk
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lkj.kh A 13.1 & Hkkj osQ dkj.k oSaQVhyhoj dk voueu

Øe
la[;k

yksM
M (g)

voueu
y = l

m
 – l

o

l
1
 (cm) tc yksM
c<+ jgk gSA

l
2
 (cm) tc

yksM ?kV jgk gSA
vkSlr

+
= 1 2

m

l l
l

2
(cm)

oSaQVhyhoj osQ Lora=k fljs dh eki

1 - -
2
3
4
5
6
7

ifj.kke
voueu 'y' yksM M osQ vuqØekuqikrh gSA

lko/kfu;k¡
1- ehVj LosQy dk ,d fljk n`<+rkiwoZd DySai gksuk pkfg,A

2- [kk¡psnkj ckVksa dks j[krs le; rFkk mrkjrs le; ;g è;ku j[kuk pkfg, fd oSaQVhyhoj
fo{kqC/ u gksA

3- mQèokZ/j LosQy laosQrd osQ fudV gksuk pkfg,] rkfd og vklkuh ls xfr dj losQA

=kqfV osQ Ïksr
1- NM+ dks izR;kLFkrk lhek ls ijs Hkkfjr ugha djuk pkfg,A (bldh tk¡p ehVj LosQy

oSaQVhyhoj ij cxSj dksbZ yksM j[ks izkjaHk dh eki rFkk vf/dre yVdk, x, yksM
dks gVk ysus osQ i'pkr~ vafre eki dh rqyuk djosQ dh tk ldrh gS)A

2- eki vafdr djrs le; NM+ esa fdlh izdkj dh oaQiu xfr ugha gksuh pkfg,A

3- izs{k.k ysrs le; vk¡[k vkWyfiu dh uksd rFkk ehVj LosQy osQ yacor~ gksuh pkfg,A

4- nzO;ekuksa dks gVkrs le; izs{k.kksa dks nksgjkuk pkfg,A

B. ehVj LosQy dks eè; esa yksM djus ij voueu

midj.k rFkk lkexzh
ehVj LosQy] ehVj LosQy dks fVdkus osQ fy, nks I+kQfUu;k¡] /kxk] [kk¡psnkj Hkkj (izR;sd
200 xzke)] [kk¡psnkj Hkkjksa osQ fy, gSaxj] LosQy dks mQèokZ/j j[kus osQ fy, LVSaM osQ lkFk
,d vU; ehVj LosQy] ,d lery niZ.k] ,d laosQrd rFkk IykLVhlhuA

fØ;kdyki 13
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;qfDr dk o.kZu
fp=k A 13.2 izk;ksfxd O;oLFkk dks n'kkZrk gSA ,d {kSfrt ehVj LosQy nks iQfUu;ksa ij fVdk
gSA yksM yxkus osQ fy, ehVj LosQy osQ eè; esa ,d gSaxj yxk;k x;k gSA voueu dks ekius
osQ fy, eè; fcanq ij ,d laosQrd j[kk x;k gSA {kSfrt ehVj LosQy osQ ihNs ,d vU;
va'kkfdr LosQy (vYireakd 1mm) ftlesa lery niZ.k dh ,d iêðh tM+h gS] fdlh
LVSaM esa mQèokZ/j fLFkfr esa yxk;k x;k gSA

fl¼kar
eku yhft, fp=k osQ vuqlkj nks fljksa ij fVdh dksbZ naM (che) eè; esa Hkkfjr dh tkrh

gSA yackbZ 'L', pkSM+kbZ 'b' rFkk eksVkbZ 'd' dh dksbZ NM+ yksM 'W' ls osaQnz
ij Hkkfjr dh tkrh gS] rks blesa gksus okyk voueu gksxk%

y = 

3

3

W l

b d Y4

tgk¡ 'Y' NM+@naM osQ inkFkZ dk ;ax izR;kLFkrk xq.kkad gSA yksM W, = mg,

tgk¡ 'm' ckVksa lfgr gSaxj dk nzO;eku gSA

voueu 'y' yksM osQ vuqØekuqikrh gSA

dk;Zfof/
1- ehVj LosQy dks nks iQfUu;ksa ij bl izdkj jf[k, fd bldh oqQN

yackbZ (5–10 cm)  nksuksa vksj ckgj dh rjiQ iz{ksfir jgsA

2- LosQy osQ chp esa /kxs dk ,d ywi bl izdkj ck¡f/, fd [kk¡psnkj ckV lfgr gSaxj bl
ij yVdk;k tk losQA lqfuf'pr dhft, fd /kxk LosQy ls dl dj c¡èkk gks vkSj ;g
f[kld u ik,A

3- naM dh Hkk¡fr mi;ksx fd, x, ehVj LosQy osQ ihNs ,d va'kkfdr LosQy (vYireakd
1mm) mQèokZ/j jf[k,A ikB~;kad uksV djus dks lqxe cukus osQ fy, mQèokZ/j LosQy
dks ehVj LosQy osQ nwljh vksj j[kk tkuk pkfg,A gSaxj esa ,d vkWyfiu bl izdkj yxkb,
fd mldh uksd 0.1 cm va'kakdu okys mQèokZ/j LosQy osQ fljs osQ lfUudV gksA

4- 200 g dk gSaxj yVdkb, rFkk gSaxj ls tM+s laosQrd dh fLFkfr vafdr dhft,A

yacu nwj djus osQ fy, mQèokZ/j LosQy ij ,d lery niZ.k dh iêðh dldj yxkb,A

5- 200 g osQ [kk¡psnkj nzO;ekuksa dks Øeokj gSaxj ij yxkrs tkb, rFkk izR;sd ckj laosQrd
dh fLFkfr dks vafdr dhft,A

6- yxHkx 6 izs{k.k yhft,A

fp=k  A 13.2  fdlh naM osQ eè;fcanq ls yVosQ Hkkj
osQ dkj.k mlesa gksusokys voueu
dk vè;;u djus osQ fy, izk;ksfxd
O;oLFkkA
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7- vc 200g osQ nzO;ekuksa dks ,d&,d djosQ gVkb, rFkk bUgsa mrkjrs le; izR;sd ckj
laosQrd dh fLFkfr dks vafdr djrs tkb,A

8- M xzke yksM osQ fy, voueu Kkr djosQ izfr bdkbZ yksM osQ fy, voueu ifjdfyr
dhft,A

9- voueu y osQ ekuksa osQ lkis{k yksM osQ laxr ekuksa osQ chp xzki+Q vkysf[kr dhft,
rFkk ifj.kkeksa dh O;k[;k dhft,A

izs{k.k
naM dh pkSM+kbZ] b =

naM dh eksVkbZ, d =

iQfUu;ksa osQ chp naM dh yackbZ] L =

lkj.kh A 13.2µ fofHkUu yksMksa osQ fy, naM osQ voueu

Øe
la[;k

YkksM
M (g)

vkSlr y/M

(cm/g)

c<+rk gqvk
yksM

 r′
1 
(cm)

?kVrk gqvk
yksM

 r′
2 
(cm)

vkSlr yksM
+

=
′ ′

1 2r r
r

2
(cm)

oSaQVhyhoj osQ osaQnz dh eki

1 0 r
0

0

2 200 r
1

r
1
 – r

0

3 400 r
2

r
2
 – r

0

4

5

6

yksM M (g) osQ
fy, voueu
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ifj.kke
eè; esa naM dk voueu ... mm/g gSA voueu 'y' yksM M osQ vuqØekuqikrh gSA

=kqfV osQ Ïksr
1- naM dks izR;kLFkrk lhek ls ijs Hkkfjr ugha djuk pkfg,A

2- eki vafdr djrs le; NM+ esa fdlh izdkj dh oaQiu xfr ugha gksuh pkfg,A
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3- izs{k.k ysrs le; vk¡[k laosQrd osQ 'kh"kZ rFkk ehVj LosQy osQ yacor~ gksuh pkfg,A

4- naM mldh iwjh yackbZ osQ vuqfn'k ,dleku eksVkbZ rFkk ?kuRo dk gksuk pkfg,A

5- iz;ksx fd, tkus okys nzO;eku] mu ij mfYyf[kr ekuksa osQ vuqlkj ekud gksus pkfg,A

lko/kfu;k¡
1- naM {kqj /kjksa ij lfEer gksuh pkfg,A

2- [kk¡psnkj ckVksa dks j[krs le; rFkk mrkjrs le; ;g è;ku j[kuk pkfg, fd osaQnz fcanq
fo{kqCèk u gksA

3- ;g è;ku j[ksa fd yacu =kqfV osQ foyksiu osQ fy, mi;ksx dh tkus okyh niZ.k dh
iêðh izk;ksfxd O;oLFkk esa ck/k u MkysaA
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